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THE UOTOCYCLE AWARD. 

We learn from the Chicago. Times-Herald that the 
judges made the following awards on Ddceiiiber 5 : 

Gold medal won by Moi'ris & Salom. Points — safety, 
ease of control, absenceof noise, vibration, heat, odor, 
cleanliness, and general excellence of design and work- 
manship. Duryea, $2,000 (prize), first in race and com- 
pactness in design. Mueller, $1,500, second in race and 
economy. Stur^es, $500; Macy, $500; Lewis, $200; 
Haynes & Apperson, $150; Max Hertel, $100; De la 
Vergne, $50. 

The Morris &*8aIom " electrobat," which received 
the gold medal, is an electric carriage and was illus- 
trated in the Scieivtific American for November 16, 
1895. Only the Duryea and Benz-Mueller carriages 
went over the course. They are both propelled by 
gasoline. The Sturges mat^hine is electrical, the Macy, 
Lewis, Haynes & Apperson, and the De la Vergne car- 
riages are all run by gasoline. The Macy machine is 
more properly called the Roger machine. The Duryea, 
the Benz Mueller, and the De la Vergne motocycles all 
carried modified Benz motors. The gold medal is very 
handsome. On the obverse side the medal bears a 
typical representation of a herald of the days of chiv- 
alry. Around the figure surrounding a background of 
rays is the inscription, " The Chicago Times-Herald 
Motocycie Contest, 1895." On the reverse, and sur- 
rounded by a wreath of bay leaves, is a winged figure 
of Victory, with pinions extended and holding on her 
left arm an oval shield, upon which will be inscribed 
the name of the winner. The medal is composed of 
100 pennyweights of fine gold and is valued at $250. 
The judges of the contest were Prof. Barrett, C. F. 
Kimball, J. Lundie, and L. L. Summers. The pre- 
liminary arrangements were made bj Mr. F. U. Adams, 
the manager of the motocycie contest. 

Although the number of contestants in the race was 
small, still the contest has scientific value, on account 
of the elaborate tests to which the carriages were sub 
jected, speed not being the only factor which was taken 
intjs consideration. 



STRIKES IN THE TTNITED STATES AND EUROFE. 

We have before us the first number of the Bulle- 
tin of the Department of Labor, which is to be issued 
bimonthly in accordance with the law of March 2, 
1895. In the preface the editor. Commissioner Carroll 
D. AV right, sets forth the aim and scope of this publi- 
cation, as compared with the already existing Annual 
and Special Reports. It will contain " such matters 
as cannot in the nature of thines find a place in the 
Annual or Special Reports ; but it is confidently ex- 
pected that, through the Bulletin, the department 
will be able to bring much of its work closer home to 
the people." Its aim will be "to furnish to the pub- 
lic" current " facts and information relating to indus- 
trial affairs which cannot readily be secured in any 
ot'ier way.'' 

The first number, among other topics, deals statis- 
tically with the question of strikes and lockouts in the 
United States and in certain European countries. 

These statistics cover a period of thirteen and one- 
half years, from 1881 to 1894. During this time there 
occurred 14,390 strikes, involving 69,167 establish- 
ments, and throwing out of employment no le,-s than 
3,714 406 employes. The quietest year was 1884, when 
there were 443 strikes affecting 2,367 establish nients 
and 147,054 employes ; the most disturbed year was 
1886, when 10,053 establishments were involved and 
508.-044 employes thrown out of work as the result of 
1,432 strikes. 

The greatest number of strikes, 18,787, occurred in 
New York State ; then come Illinois, with 12,828, and 
Pennsylvania, with 10.661. 

Out of 69,167 establishments affected, about 90 per 
cent were in the following industries: Building trades, 
26.860; coal and coke, 8,018; tobacco, 5.465; clothing, 
4,769; food preparations. 3,817 ; metals 3.454 ; iranspor 
tation, 2,805 ; stone quarrying and cutting, 2,461; and 
five others in proportions under 1,000. 

During these thirteen and one-half years, 32 per 
cent of the whole number of people thrown out of em 
ployment by strikes succeeded in gaining what they 
asked ; 12 46 per cent only partly succeeded ; and 55-50 
failed altogether 

From the table marked " Leading causes oT strikes " 
we learn that 42'32 per cent struck for increase of 
wages ; 1948 per cent for reduction of hours ; 7'77 
against reduction of wages ; 7 59 for increase of wages 
and reduction of hours : the remaining 22 per cent of 
the strikes occurring for minor and very varied causes. 

The tables from which the above figures are taken 
are very startling, and they will come as a revelation 
to many. But the most sensational figures are those 
which deal with the actual losses incurred during these 
thirteen and one-half years of strikes and lockouts. The 
actual wage loss of employes was $163,807,866. It 
cost the various labor organizations to assist the 
strikers $10,914,406. The loss to employers vtas $82,- 
590.386. The corresponding losses due to lockouts 
were: Employes, $26,685,516; assistance by labor or- 
ganizations, $2,594,298; employers, $12,235,451. 

Bumtuing up these figures, we find that the various 



labor disputes of the past thirteen and one-half years 
have cost the country no less than $298,757,923 1 

Statistics may be dry reading ; but thes" are often, 
as in this case, very eloquent. 

It is pretty well understood, both by capital and 
labor, that strikes and lockouts are a crude and costly 
means for the adjustment of employer's profit and em- 
ploye's wage— but just how costly can only be realized 
when we look at the appalling loss that is speUed out 
by the nine figures given above. 

The statistics for Great Britain and Ireland cover 
the five years from 1889 to 1893 inclusive. Of the 4,526 
strikes which occurred, 3,428 were reported in detail. 
They affected 1,852,193 persons. The successful strikes 
affected 44 '5 per cent of this total number ; the partial- 
ly successful 32'9 per cent and the unsuccessful 20 7 
per cent. These figures would seem to indicate either 
that labor is less under the control of capital or that 
its organization is stronger in those countries than it is 
in the United States. This would seem to be further 
proved by the fact that in the three years 1891 to 1893 
there were only 35 lockouts, as against 4,526 strikes in 
the five years 1889 to 1893. 

In France during the years 1890 to 1894 there were 
1,866 strikes, affecting 7,698 establishments and 500,475 
employes. The average of successful strikes was 25 24 
per cent; of partly successful, 29'26; and of failures, 
4464 per cent. 

In Italy from 1878 to 1891 there were 1,075 strikes, 
affecting 254,668 employes. Of these, 24 per cent were 
successful ; 47 per cent partly successful, and 29 per 
cent failed. 

In Austria, during the year 1891 there were 104 
strikes, affecting 1,916 establishments and 40,486 em- 
ployes. Of the 104 strikes, 23 succeeded ; 26 succeeded 
paitly ; and 51 failed. 



Population of Cantou. 

The following particulars are taken from the North 
China Herald : 

In a recent census taken by order of the vieeroj' at 
Canton, the inner and outer cities are shown to contain 
481 streets and lanes, 24,962 houses, 233 temples, 107,035 
males, and 53,975 females. The eastern suburb has 
123 streets, etc., 7,627 houses, 61 temples, 23,738 males, 
and 14,812 females. The western suburb contains 875 
streets and lanes, 43,942 houses, 226 temples, 192,249 
males, and 87,355 females. The southern suburb con- 
tains 65 streets. 3,476 houses, 33 temples, 13,372 males, 
and 6,402 females. 

Altogether there are 336.754 males and 162,544 fe- 
males, 80,007 houses and 553 temples. There is also the 
boat population, which, sixty years ago, numbered 
80,000, giving, at three persons per boat — much too 
low an average — a population then of 252,000. This 
number must be now largely increased, and 350,000 to 
400,000 would probably be nearer the mark — children 
are not included probably. This brings up tlie popu- 
lation to 1,000,000 In sixty years this population 
should nearly have doubled itself, and the estimate 
now given by foreign observers is 1,800,000. A poll tax 
is levied on persons without house property, and there 
is a tendency to underrate the number of persons 
avoiding taxation. The great discrepancy between 
male and female population is noticeable. It is as- 
cribed to the fact that the wives and families of most 
of the workers live in the neighboring country villages. 
The women live in cheap houses in the country, and 
the girls stay with their mothers till they are be- 
trothed, and then go to their mothersin-law. While 
men abound in cities, the village populations are 
chiefly female. Representative male heads of families 
live in the villages, and there is sufiBcient adult male 
labor to cultivate the fields. The brothers and sons go 
to the city. 

Canton is a city of workshops, printers, carpenters, 
workers in lacquer ware, sailmakers, silversmiths, 
braziers, workers in ivory and tortoise shell, painters 
on glass, on paper, and on silk ; glassblowers, fire- 
work makers, mat weavers, cloth weavers, embroid- 
erers, paper makers, sugar refiners, fan makers, carpet 
weavers, makers of china ware, of grass cloth ; and 
jade stone turners. Of all these trades, women only 
are engaged in embroidery. In addition, men in China 
cook, run errands, sweep floors, and wait at table. 
Women only do the washing ; hence the marked pre- 
ponderance of males over females in the city. It 
may be added that life in the country is much more 
moral than in the cities, chiefly owing to the family 
institution being in full operation in the villages. 



A CAR lead of red wood for use in making lead pen- 
cils was recently shipped from Sanger, Cal., for Nu- 
remberg, Germany. Some time ago, experts from 
Germany investigated the timber resources of the 
Pacific coast in an effort to find a substitute for cedar, 
the forests in Europe from which the supply of that 
wood for lead pencils has hitherto been obtained hav- 
ing become almost exhausted. It is said that the red- 
wood from the east slope of the Sierras is the only 
wood besides cedar with a sufBciently straight grain to 
make it suitable for pencils. 
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Trolley Inipro¥enieiits Required. 

We abstract the following from a recent address by 
Captain William Brophy, the veteran electrical in- 
spector, before the Electric Potential Club : 

I hold tiiat all high potential circuits should be sup- 
ported on wooden poles and cross arms, and the wires 
of all low potential circuits excluded from such poles; 
and I do not believe it best to place such wires on fix- 
tures placed on roofs or other portions of buildings, 
but if they are so placed, they should be beyond the 
reach of persons standing or working on the roofs. 

I believe tlie so-called insulating covering in use at 
the present time for high potential overhead circuits 
to be worse than a delusion and a snare. I believe it 
would be better to hang out the danger signal at once, 
by using bare copper wire, than to continue the use of 
this flimsy fraud that affords no protection to human 
life or property, but lures innocent people on to injury 
and death. Knowing the worthls.ssness of the ma- 
terial, it becomes necessary to use the best form of in- 
sulating supports. The present style of glass insula- 
tors is not what is required. Many of these insulators 
are only so in name. The very best grade of glass or 
porcelain should be used, and the double or single pet- 
ticoat pattern, the form best suited to the purpose 
being that which will offer the greatest amount of dry 
surface between the wire and supporting pin. These 
insulators should be supported on wooden pins. 

Iron poles on any part of high potential circuits 
should not be tolerated in any civilized community. 
They are a relic of barbarism that should be relegated 
to the scrap heap, and any attempt to patch them up 
only serves as a thin disguise to the danger that lurks 
within them. Twenty five to 40 feet of wood between 
the iron and the ground means that much insulation, 
while 100 feet of irononly means what the glass insu- 
lator, wooden pin and cross arm afford. The waste of 
energy due to the iron poles on the long circuits on 
which are placed 125 iron lamp poles is simply enor- 
mous — so great that in rainy weather such circuits 
have to be cut in halves in order to send suflBcient cur- 
rent through the lamps. Where such circuits are 
placed on the modern iron and steel structures, they 
become a source of danger to persons who have occa- 
sion to handle these or other wires on the same or 
other fixtures. Such circuits should not be run be- 
tween the branches or through the foliage of trees, but 
when it cannot be avoided the highest class of insula- 
ted wire should be used, and this incased in lead or 
iron. Any attempt at protecting this insulation from 
abrasion by covering it with tape or cotton braid is 
useless. 

All that I have said up to this time applies with 
equal force to direct and alternating current circuits; 
but there are certain features of the latter that require 
separate treatment. 

As you know, a difference of potential of one, two or 
more thousand volts exists throughout the entire length 
of the primary circuit and between it and the earth, 
so that the danger from derived circuits to ground or 
from one side to the other is the same at a point one or 
more miles distant from the dynamo as it is at the 
brushes. Again, it is necessary for electrical and 
other reasons to run the wires in parallel and close to- 
gether, in order that no other wires can be placed be- 
tween them, and for convenience in making connec- 
tions to the different transformers. Workmen and 
others can hardly pass between them without coming 
in contact with both of them, and for this reason I 
consider them far more dangerous than high potential 
series arc light circuits. As before stated, the cover- 
ing of these wires affords little or no protection tothose 
persons in dry weather, and none whatever during or 
immediately after rain storms. 

If these circuits are to remain above ground, they 
should be separated so that both cannot be reached at 
the same time by any person ; but this would involve 
the changing of nearly every existing circuit and a 
considerable increase in the cost of constructing new 
ones. Rather than adopt this plan a high grade of 
lead-covered insulated wire should be used, and when 
that is done the proper place for them is underground. 



irhat Happens to the Carbon In the Arc Light ? 

The electric arc light, with its intense, steady brilli- 
ancy, is now so familiar an object that few stop to 
think how wonderful a thing it really is. Here is light 
enough to illumine many square yards nearly as well 
as daylight does, proceeding from the points of two lit- 
tle carbon rods as large as one's little finger. What is 
the state of the carbon in that small spot ? Prof. S. 
P. Thompson, in a recent Cantor lecture before the 
Society of Arts in London, tells us that it has actually 
melted there, something that was until recently 
thought impossible. Moreover, he says that when the 
light hisses, the liquid carbon is really boiling. The 
facts that lead him to these conclusions are quoted be- 
low from the report of his lecture that appears in In- 
dustries and Iron (London, November 1), condensed 
for the Literary Digest : 

"Captain Abney had found the white surface of the 
luminous crater to be always of an equal degree of 
whiteness, which obviously means that it is always of 



an equal degree of temperature. . . . The only 
thing that could account for there being a fixed tem- 
perature for the crater surface was the fact that carbon 
is at the surface in a state of volatilization ; that the 
carbon is evaporating off from the positive carbon into 
the arc or flame. At that surface you necessarily must 
have the temperature at which carbon evaporates, 
just as you cannot have the surface of ice under ordi- 
nary conditions either hotter or colder than the tem- 
perature which is taken as zero of the Centigrade 
scale. . . . My present view of the physical state 
of the arc crater is that the solid carbon below is cov- 
ered with a layer or film of liquid carbon just boiling 
or evaporating off. 

"When hissing takes place, a new state of things is 
set up. If you watch a short, hissing arc, you will see 
a column of light concentrating itself on a narrow spot, 
and the spot keeps moving about, and is very unstable 
in position as well as in the amount of light it gives 
out. The contracted spot from which light seems to 
start pits deeper into the carbon. . . . Mrs. Ayrton 
. . . made the observation that the crater surface, 
after the arc has been hissing, is found to be literally 
honeycombed. When the arc is hissing you can see 
little bits erupted out, and the hissing seems to be com- 
parable to the hissing which takes place in water just 
when it is beginning to boil. If you have some water 
being heated in such a way that there is not more than 
a certain quantity of heat given off from the surface, 
you have the water evaporating quietly, but you can- 
not get more than a certain quantity of heat given off 
per square inch of top surface of the water in that 
quiet way. If you force more than a certain quantity 
of heat to pass off per top square inch of the water, 
you find the water begins to break up internally, and 
you have bubbles formed below the surface; the sur- 
face breaks up, the bubbles are thrown out, and you 
have a noisy phenomenon. I think you will find there 
is exactly the same kind of difference bet ween the silent 
arc and the hissing arc as between quiet evaporation 
and a noisy boiling. There is a sort of decrepitation, 
as though solid particles were being torn asunder to 
make way for something coming out, when the arc is 
hissing." 



Car <!oupler Patents. 

The Railroad Gazette gives the following: "A de- 
cision of some importance was recently rendered in 
the United States Circuit Court, Northern District of 
New York (Judge Coxe), in the case of the Gould 
Coupler Company against Pascal C. Pratt and oth- 
ers (Pratt & Letchworth). The suit was for infringe- 
ment of the Browning & Barnes patents (owned by the 
Gould Company) by Pratt & Letchworth in manufac- 
turing the Pooley coupler. The Browning claim in 
question was for the means of automatically opening 
the hook (knuckle) and holding it open, in proper po- 
sition for coupling. The decision is that the Brown- 
ing patent is valid in the broad claim not only of the 
specific means described but of any means for au- 
tomatically opening the knuckle and retaining it open 
in the coupling position. The Pooley device is clearly 
an equivalent for the means described in the Browning 
patent. Browning used a spring and Pooley used a 
lever, but it is quite immaterial whether the knuckle 
was opened by a spring, or a lever, or a spiral incline. 

"The point is that the Browning patent is good for 
any means which accomplish the results ; but it will 
be observed that these results are automatically open- 
ing the knuckle and keeping it open, and it must be 
kept open by some other force than inertia or friction. 
Therefore, the judge says specifically that a device 
which will automatically open the coupler but does 
not keep it open may be used without infringing. The 
court does not define strictly what would constitute 
automatic opening. It will be seen, therefore, that 
the Browning claim is pretty strictly limited. The 
court says that it would not have been so limited if 
Browning had had the assistance of an experienced 
solicitor ; that is, he would probably not have coupled 
the opening and the retaining features together and 
made them vital parts of one claim. Thus it becomes 
impossible for the court to give the patentee the full 
benefit of his invention. In the matter of the Barnes 
patent, it is held that the Pooley coupler does not in- 
fringe. The complainant is entitled to a decree for an 
injunction and an accounting, based upon the claim 
of the Browning patent; but as the claim under the 
Barnes patent is not (sustained, the decree does not 
carry costs. We should suppose that this decision 
would have one very important result — to spread the 
idea that there are some coupler patents that are 
worth something. 

'• The St. Loiiip Car Coupler Company brought suit 
in a United States Circuit Court against the Schickle, 
Harrison & Howard Iron Company, and the suit has 
just been decided in favor of the complainant, the 
decision being written by District Judge Adams. The 
complainant employed the defendant to make about 
1,000 couplers under patents owned by the complain- 
ant. The order was filled and then the defendant con- 
tinued to make and sell knuckles of the same form. 
The Schickle, Harrison & Howard Company claims 



that it can lawfully make and sell these knuckles to 
purchasers of the complete coupler who may need 
them for repairs. The decision is that the patent is 
a combination patent, including the drawhead, the 
knuckle and the locking pin, and that the knuckle 
is the important feature of the combination. 

"There is no question as to the validity of the patent; 
the only question is whether or not knuckles made 
and sold as has been done by the defendant are re- 
pairs within the meaning of the rule which entitles the 
purchaser of a patented article to repair it when worn 
out. It is held that a purchaser of a patented article 
may use it until it is worn out and repair and improve 
it as he pleases, provided the repair and improvement 
do not amount to a reconstruction. In the present 
case the court holds that the knuckle is the chief ele- 
ment in the patented combination and that the use 
of it to supply the place of worn-out knuckles amounts 
to reconstruction and is not repair. The decision then 
is that the defendant infringes and an order may issue 
for an injunction and accounting." 

< < » » » — 

Meeting of the American Society of Mechanical 

Hli^lileers. 

The sixteenth annual convention of the American 
Society of Mechanical Engineers was opened December 
3 in the society's rooms at 12 West Thirty-first Street, 
New York City. A large gathering of members greeted 
Mr. C, E. Billings, the president, when he called the 
meeting to order. Papers were read on " The Recent 
Improvement of the Drop Hammer for Forging" and 
"The Best Material for Filtering Oil, Either for One 
Operation or in a Series, and the Best Method for the 
Extraction of Oil from Condensed Steam Where it is 
Desirable to Use the Exhaust Steam for Boiler Feed 
Purposes." On the morning session of December 4 the 
following officers were elected • President, John Fritz, 
of Bethlehem, Pa.; vice-presidents : F. H. Ball, of this 
city; Jesse M. Smith, of Detroit; M. L. Holman,of St. 
Louis ; George W. Melville, of Washington ; Charles 
H. Manning, of Manchester, N. H., and Francis W. 
Dean, of Boston ; managers : John B. Herreshoff, of 
Bristol, R, I.; L. B. Miller, of Elizabeth, N. J,; W. 8. 
Russel, of Detroit ; John C, Kafer, of this city ; Charles 
A. Bauer, of Springfield, Ohio ; A. C. Walworth, of 
Boston ; Norman C, Stiles, of Middletown, Conn., and 
George W. Dickie, of San Francisco; treasurer, Wil- 
liam H. Wiley, of New York City. 

The officers were elected unanimouslj'. 

The committee on testing the resistance of fireproof- 
ing materials reported progress. The committee in- 
tends to build a furnace about the size of a room in an 
office building, and to lead into the furnace hot burn- 
ing gas, so as to determine the effect of these tempera- 
tures on the various materials which are used to fire- 
proof the iron and steel put in modern buildings. The 
furnace will be erected on the ground of the Conti- 
nental Iron Works, at Greenpoint, L. I. A petition 
to the Paris Exposition of 1900 addressed to Congress 
was also read, as well as the report on the Zurich Con- 
ference upon the unification of methods of testing the 
materials of construction. Various other papers were 
read. The closing session was well attended and was 
mostly devoted to the reading of papers and to discus- 
sions. A picture of Ericsson, the inventor of the 
Monitor, was presented to the society by Prof. F. R. 
Button, the secretary. Mr. Hutton discovered the 
picture in an auction room on Fifth Avenue. A mem- 
ber of the society said he had seen it hanging on the 
walls of Ericsson's home when the inventor was alive. 
The drawings of the steamboat Fulton, made by 
Robert Fulton in 1813, which, for many years, were in 
the possession of the Schuyler family of New York, 
were offered to the society by Miss Louisa E. Schuyler, 
ofGramercy Park, New York City, and were placed to 
the right of the president's desk. There is also in the 
society's room a picture of Robert Fulton, painted by 
himself, with the aid of a mirror The society has also 
a Colonial mahogany table which was owned by him, 
and on which he is believed to have made the draw- 
ings of his steamboat. 

A reception and supper at Delmonico's was held on 
Thursday, December 5. At the closing session, held 
on December 6, it was decided to hold the summer 
meeting of 1896 in the city of St. Louis, Mo. Part of 
each day of the convention was devoted to an inspec- 
tion of various objects of interest in the city and im- 
mediate neighborhood. 



Colored Glass Plates. 

Glass is cast upon a table and a second layer of glass 
of a different color then cast upon the first, the thick- 
ness of each element of the compound sheet being de- 
termined by the vertical height of its allotted roller, 
by the traverse of which the plastic mass is spread. De- 
signs may be impressed upon the glass through one or 
more of the several layers forming the compound 
sheet. The designs are produced by the use of a descend- 
ing plate bearing the device desired and moving with its 
lower face strictly parallel to the table. The designs 
may extend completely through the sheet of glass and 
the recesses produced may he filled in with colored 
enamels.— T. Lef6vre and L. Michau, Paris, France. 
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A MONUMENT TO ERICSSON, FILIPSTAD, SWEDEN. 

In the little town of Filipstad, thiity-flve miles 
northeast of Carlstad, Sweden, in the moun- 
tainous country bordering; on Norway, was re- 
cently unveiled a monument to John Ericsson, forming 
the subject of our illustration. The imposing cere- 
monial with which, in August, 1890, the remains of this 




A CLOTHES BACK FOB HOUSEHOLD USE. 
The illustration represents, in folded and open po- 
sition, a light and strongly made clothes horse or rack, 
designed to occupy in either position the least space 
necessary for a thoroughly practical article. It has 
been patented by William A. Bode, of Orange, N. J. 
Within the central post slides a rod conveniently ad- 
justable at the desired height, and carry- 
ing on its upper end a series of pivotally 
connected umbrella-like clothes-sup- 
porting arms, each arm being separately 
adjustable to an outwardly extended 
position. Pivotally connected to the cen- 
tral post are also folding frames with 
horizontal bars, forming a clothes horse 
or rack at each side for supporting large 
pieces of clothing. Each side frame is in- 
pendent of the other, so that either one 
or both of them may be used at a time, 
or both of them may be hooked up and 
held in raised position, using only the 
umbrella-like clothes-supporting arms at 
the top, and leaving a clear space all 
around to the floor, these features render- 
ing the device very advantageously ad- 
justable where it is desirable to econo- 
mize space and where large pieces have 
also to be handled. 



BODE'S CLOTHES SACK. 

distinguished engineer were transferred from America 
to Sweden will be at once recalled, with thoughts of 
the splendid achievements which have ast^ociated his 
name with so much that has been accomplished dur- 
ing the present generation. The body was conveyed 
from the land of his adoption to that of his birth by 
the United States war ship Baltimore in a way befit- 
ting the illustrious dead, and Sweden received the dust 
of her distinguished dead with all possible honor, 
erecting over it a mortuary chapel of unusual beauty, 
the emblematic design of which gives the key to the 
life of him who rests beneath. 

For the photograph illustrating the scene of the un- 
veiling we are indebted to the Illustrated American, 
and in the accompanying article by Florida Stephen- 
son Sharpe, it is stated that "the memorial is built 
on a great terrace in the cemetery of Filipstad. The 
terrace is surrounded 
by granite pillars that 
are strung with heavy 
iron chains. Broad 
steps lead up the ter- 
race to the portals. 
Crowning the monu- 
ment is a globe of cop- 
per on which a great 
eagle stands, the claws 
clutching America, the 
wings outspread, while 
the beak is offering an 
oaken branch to Swe- 
den. This design is very 
conspicuous. Below 
the globe the granite 
roof is built in several 
buttresses. The west- 
ern wall is almost en- 
tirely taken up by the 
broad portal, surround- 
ing which is a great 
shield. This shield is 
of copper, a propeller 
in bass-relief thereon, 
oaken leaves and fir 
branches surrounding 
the shie'ld. The corner 
pillars are emblazoned 
with the arms of 'Ivea' 
and 'Gota' respectively. 
Over the arch runs the 
inscription, ' The 
Fatherland to John 
Ericsson.' The interior 
is rich in sculptured de- 
sign and unique orna- 
mentations. The sarco- 
phagus proper, occupy- 
ing the center of the cha- 
pel, is of green marble, 
in which the coffin is 
placed. Over the en- 
trance of the interior of 
the chapel one reads this 
inscription sharply chis- 
eled in the stone : ' This 
structure was erected in 
the year 1895. in mem- 
ory of John Ericsson." UNVEILING A 



Remedy for Nosebleed. 

Dr. T. A. Hall writes as follows : 1 read 
an account in the Petersburg Index Ap- 
peal of the death of a young man, a stu- 
dent at the University School (McCabe's) 
from epistaxis, who had eminent medi- 
cal attention, but death ensued in spite of all that was 
done. 

I write only to say that during a practice of fifty-one 
years I have had much experience in such troubles 
where death seemed imminent, and all the usual reme- 
dies failed to give relief, until a very ignorant person 
told me on one distressing occasion of a whole night 
that if I would get some 'devil's snuff," a species of 
mushroom — fungus, Myces (F.) — it would give relief. I 
did so within an hour after the information, and the 
effect was wonderful. The powder wassnuffed up the 
nostrils and the bleeding ceased as soon as contact was 
made with the point of bleeding. I have used it re- 
peatedly, and have never been disappointed. 

The plant comes on thin soils by the roadside and in 
the vicinity of decaying oak stumps, growing flat on 
the surface of the ground, sometimes in patches of a 



dozen in a small space about the size of a walnut. In 
the fall it begins to dry, and when dry, you may tread 
upon it and a profuse cloud of dark brown snuff is 
puffed up from the top of the fungus. 

I have known of this plant all my life, but never 
thought to write about it till I read about the death of 
the young man alluded to above. I do not know the 
why, but do know the fact as stated.— Virginia Medi- 
cal Monthly. 

^ « ■ I » 

AH IMPEOVED LAWN MOWEE. 
The machine shown in the illustration is adjustable 
to travel longitudinally of a terrace as well as trans- 
versely, evenly cutting grass of any height with one 
cat, and the driving mechanism of the mower is pro- 
tected from dust. The improvement has been pat- 
ented by William J. Busk and Chester L. Holloway, 
of Hunter, N. Y. The ground wheels are loosely 
mounted on the axle, but a clutch causes the axle to 
turn with the wheels when the machine is pushed 
forward, the axle not revolving when the machine is 





MONUMENT TO JOHN ERICSSON AT FILIPSTAD SWEDEN. 



BUSK AND HOLLOWAT-S LAWN HOWEB. 

drawn backward. A sectional frame incloses the axle 
and a forwardly extending drive shaft, the latter being 
connected by a gear with the axle within a central 
casing, and a hanger at the forward end of the frame 
carries in horizontal position a fixed knife with pointed 
teeth, the knife being strengthened by an arched 

base. Directly upon the 
uppei face of the fixed 
knife a second knife is 
held to be reciprocated 
by means of a cam on 
the forward end of the 
drive shaft, the cam 
engaging a groove in 
the rear face of a central 
standard on the knife. 
Connected with the 
central casing on the 
axle by a ball socket is 
a telescopic arm, to 
whose outer end is con- 
nected, also by a ball 
socket, an auxiliary axle 
having at its outer end 
a small ground wheel, 
this device being de- 
tachable from the body 
of the machine, but 
being designed to adapt 
it especially for use in 
mowing longitudinally 
upon a terrace, as shown 
in the illustration. 
Arms projected rear- 
wardly from the axle 
frame carry a roller, and 
the handle by which 
the machine is pro- 
pelled is connected by a 
yoke with these arms. 

»-♦-• 

Eruption or mount 
Vesuvius. 

A dispatch from 
Naples dated Dec. 3 
says that Mount Vesu- 
vius is in a state of 
eruption. Three dis- 
tinct torrents of lava 
are flowing from Atrio 
del Cavallo, burning 
chestnut groves along 
their path and falling 
into the Vetrana pre- 
cipice, between Monte 
^omma and CoUine del 
Salvatore. 
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A HOLDEB TO FACILITATE WOBE ON BOOTS OB 
SHOES. 

The tedious and tiresome work of cleaning and pol- 
ishing boots and shoes may be greatly facilitated, and 
the task rendered much easier, by the simple and 
novel apparatus shown in the accompanying illus- 
tration. For this improvement patents have been 
granted in the United States and Canada, and in the 
principal European countries, to Richard Lundqvist, 
of Laguna de Terminos, Mexico. Itconsistsof a stand 
carrying a post on whose upper end is a rubber-faced 
block shaped somewhat similar to a foot, on which 
may be placed a shoe with a last inside, there being in 
the top of the last a longitudinal recess or slit adapted 
to be engaged by the overhanging upper end of a 
pivoted lever, whose lower end passes through an 
opening in the post. A spiral spring normally holds 
the lever out of contact with the last, but when the 
lever is moved into engagement with the top of the 
last, it is thus held in locked position by means of a 
wedge, holding the shoe firmly against the block and 
permitting the operator to use both h ands in his work. 
The operator is also thus enabled to employ his 
strength to the best advantage with the brushes or 
for the after polishing with the woolen cloth, the heat 
generated by the friction of which is designed to soften 
the hardened fatty matter in the leather and con- 
tribute to its durability and the comfort of the wearer. 
A smaller block is placed on top of the larger one 
when ladies' and children's shoes aire to be polished. 
It is not designed that the last shall fit very snugly in 
the boot or shoe, so that a large and a small last will 
answer for a considerable range of sizes, the boot or 
shoe, where necessary, being partially stuffed, with 
rags, paper, or other soft material to make a suffici- 
ently good fit. Upon the post is also fixed a box with 
hinged covers, in which may be kept the lasts, black- 
ing, brushes, cloths, etc. 

• < » > * 

THE ABT 07 HOBSEBAGK BIDING. 

Capt. J. B. Dumas, at our request, has been kind 
enough to send us a very interesting note upon the 
method that he employs in his teaching at the High 
Riding School. We reproduce it : 

" My object," says he, " has been to realize by a suc- 
cession of images that photography renders indisput- 
able a monograph annotated, figure by figure and 
point by point, with all the gaits and all the paces of 
the High School. Placed in the center of the arena 
with my pupil, I secure by photography the precise time 
that his inexperienced or powerless eye has not com- 
pletely seized. I make him see it ; I explain it to him : 
(1) from the view point of quadrupedal locomotion ; 
and (2) from the more important view pointjof the use 
of the horse for riding. These lessons do not go with- 
out a com lete revision of all the existing works upon 
locomotion passed through the sieve of a very long 




experience with the horse and completed by entirely 
new researches. I wish to say that I was the first 
to study and point out the influence that declivities 
exert upon the gait of the horse that moves thereon. 
I have deduced therefrom two rules: tendency to a 
lateralization of the gait in descents and a tendency 
to diagonalization in ascents. The conclusions are 




LUNDQVIST'S BOOT OB SHOE HOLDER. 

deduced of themselves to the end of improving the 
gaits of lateral form and those of diagonal form. I 
have, in fact, made a thorough comparison of the 
pace and the gallop, and concluded that, as regards 
forms and the kind of equilibrium engendered, these 
two gaits are sisters, and, all other things in time and 
space being equal, produce identical results in the 
emphasizing of the supercharge of the shoulders and 
the bearing down of the horse. These are the gaits 
of lateral form. On the contrary, I have found that 
the gaits of diagonal form, such as the trot, ease and 
raise the horse by facilitating the transfer of the 
weight to the hind quarters. These are two points to 
be noted and borne in mind in training, according to 
the individualities considered (man or horse) and the 
necessities to be satisfied. 

"Finally, the beginning and end of all my system of 
training is summed up in one rule of the simplest char- 
acter, in one sole principle for the rider : Act with the 



leg on the same side and at the same time as the ante- 
rior of the animal that is posing, the end of the horse's 
nose pointing in the direction of the motion to be be- 
gun. This is as much as to say : require of the ani- 
mal an oblique or lateral motion only when his ante- 
rior, raised in the direction of the motion to be begun, 
permits him to execute it. This corresponds to the 
instruction given the foot soldier : turn on the side of 
the anterior raised or carry the weight of the body 
upon the leg that does not begin the motion, and carry 
it afterward in the direction of such motion, in order 
to extend and amplify it. This simple rule leads to cor- 
rect turns without resistance or revolt, to the Spanish 
pace, to the prance, to starts at a correct gallop, etc., 
and, in a word, to correct riding in all the gaits and 
paces of the High School, and to the rapid training of 
the horse." 

We accompany this interesting dissertation with 
some specimens of the photolithographs that illus- 
trate the Album de la Haute Ecole, recently pub- 
lished by Captain Dumas and Viscount Ponton 
d'Amercourt. Figs. 1 and 2 reproduce exercises that 
are very difficult of execution, and which denote 
great skill upon the part of the rider. Figs. 3 and 
4 show times of the great elongated trot and the 
racing gallop. Fig. 5 gives the work upon a decliv- 
ity, useful to Alpine hunters. Fig. 6 shows the cab- 
riole, an exercise that can be performed only by first- 
class riders. 

We shall now examine with the authors one ques- 
tion, and that is the utility that these documents 
present from the view point of the artistic reproduc- 
tion of animals in motion. 

An experienced eye succeeds in seizing the impres- 
sion of an action whose duration is not less than 
one-sixth of a second. Further, in order to succeed 
in this right along, it is necessary for it to have re- 
course to the utilization of the luminous impression 
upon the retina. 

The observer should attentively follow with his 
eye the horse in motion at a distance of 100 or 150 
meters, and then, immediately after the rapid execu- 
tion of the time of the motion that he desires to 
study, he should abruptly close the eyes. The or- 
gans of external sight, had he not thus momentarily 
arrested their operation, would have continued to 
register the different periods of the acts of locomotion 
in measure as they were executed while rendering ac- 
count of themselves to the mind, so to speak, only 
every sixth of a second ; that is to say, in grouping 
them more or less. It would, therefore, have been 
able to succeed in seizing a clear image of the de- 
composition of the motion ; but the retina, owing to 
the persistence of the luminous impression, momen 
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Fig. l.-SYNCHRONOTTS MOTION OF FORE AND HIND 
LEGS DIAGONALLY -WITHOTIT ADVANCING. 



Fig. 2.-INSTANTANE0US HALT IN FABADE. 



Fig, 3.- GREAT ELONGATED TBOT. 
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Fig. 4.-BACIN0 GALLOP. 



Fig. 6.-TJPHILL WOBK. 



Fig. 6.-THE CABRIOLE. 
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tarily preserves the interior registering of the last act 
that strikes it, and the observer will be easily able to 
find this vision there. 

At the same distances of observation^ or^t distances 
that may be less, photography, on the contrary, very 
exactly retains the definition of a movement that is 
executed in less than one twenty-five thousandth of a 
second, if need be. It results that, with respect to the 
latter, the human mind scarcely conceives of any- 
thing more than a union of motions— a synthesis, be- 
cause the instrument at its service, the eye, permits it 
to see merely a grouping and not to decompose them 
habitually. Besides, the education of the eye by the 
works of the majority of painters and sculptors, almost 
all of whom still work upon conventional types as yet 
little studied, causes it to retain and understand mere- 
ly conventions as destitute of truth as a representative 
alphabetical character could be. 

Photography, on its side, registers an analysis that 
takes from the imagination all idea of a motion in 
course of execution, since the exact conception of the 
latter can result only from a limited succession of true 
positions, fused by art into a single image. 

As regards the definition of the motion by the 
image, the eye and photography, therefore, see 
equally false; the first, the eye, the tool of synthesis, 
because, in the first place, it sees badly for want of 
education and training, and, second, because it sees 
at once too large a number of successive phases in the 
series of a same motion, and mixes theiu with each 
other ; the second, the analyst, that is to say, 
photography, because it sees too quickly, and conse- 
qiiently seizes at once too little of the series of this 
same motion to allow the human mind to afterward 
see in these images a close relation with what the eye 
has made it see. 

It will be concluded from this that the representa- 
tion of very rapid motions, which our eye sees badly, 
should, in order to be true from the view point of the 
human mind, take account of the manner of seeing 
and the eye's capacity for registering, as well as of the 
precise data furnished by photographic analysis. A 
fusion between these documents, under the dominant 
idea that they are destined to be appreciated by the 
human eye, is therefore necessary, and it is here that 
art must intervene. Photograph}' will furnish the 
latter simply, with documents of exploitation, data 
whose strict reproduction would be as false from the 
view point of the eye as ugly from the view point of 
art. But we must hasten to add that the human eye, 
imbrued for centuries by the works of artists and by 
itself, if it preserves a just feeling of what is adapted 
to it, has not yet obtained its education. It now Ukes 
and appreciates only the illusions concordant with 
the conventions that it knows, that it has alone re- 
tained and that it believes in good faith to see and to 
find again in reality. 

It is therefore necessary to train it and exercise it 
to see more accurately, more truly, and art must Im- 
pose its rule, so that new and true synthetic con- 
ventions shall finally replace the ancient and false 
ones. The reproduction, by quadrupeds in motion, 
of the figures that the latter have engendered will 
always, in fact, present for the majority of them the 
capital defect of corresponding to none of the times 
of any motion whatever and of being materially irreal- 
izable. 

It may therefore be foreseen that the simple types 
that art will retain for the representation of gaits 
will result from complete knowledge, and then from 
the fusion of the images in series furnished by pho- 
tography. In its study of nature, it will take them 
as guides for better interpreting the acts of motion. — 
La Nature. 
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A REINFORCED ENVELOPE. 
An envelope having a reinforce or attachment ap- 
plied at its back,, for the securing of money or valua- 
ble papers in the envelope, and to facilitate opening 
It, is shown in the accompanying illustration. The 
improvement has been patented by John F. Forsyth, 
and is being introduced by Forsyth, Fields & Company, 
of Bloomington, Ind. The body or main part of the 
envelope is made in the usual way, but the side flaps 
fold and are gummed over the bottom flap, and a rein- 
force of similar form to the bottom flap is made inte- 
gral therewith, folding back from its top edge, as 
shown in the larger view, and adapted to be sealed 
down upon the side flaps. In the reinforce is a trans- 
verse slot which receives a tongue projected through 
it from the inner flap, this tongue constituting a pull 



Fires In " Sky Scrapers." 

At a recent flre the Chicago firemen demonstrated at 
the Masonic Temple their ability to cope with fires in 
the upper stories of the tallest buildings. Engine No. 1 
of the city fire department pumped a stream of water 
through 500 feet of hose and standpipes to the roof of 
the building, where there was sufficient force to drench 
the roofs of neighboring buildings. The water pressure 
at the engine was 240 pounds. On theroof at thesame 
time the pressure was 54 pounds to the inch. 

The length of the standpipe from the ground to the 
roof of the Masonic Temple is 323 feet. The sight of 
an engine and firemen at this sky scraper attracted a 
crowd of people who were well soaked for their curi- 
osity. 

The result of the test was gratifying to Chief Swenie 
of the Fire department and to the insurance men 
present. 




FORSYTH'S ENVELOPE, 

piece for tearing open the envelope on lines of per- 
foration indicated by the dotted lines. A small gummed 
flap at the middle of the reinforce is adapted to re- 
ceive and be sealed upon the tied ends of a tape or 
string with which money or papers in the envelope 

may be bound. 

♦ < « I ♦ 

Oil Prospectors on tlie Jordan. 

According to consular reports, it is the intention of 
the Turkish authorities, at Jerusalem, to establish a 
steamship line on the Dead Sea. The existence of 
asphalt in that region has been ascertained, and it is 
supposed that petroleum will be found also. A 
rational development of the Jordan Valley from Lake 
Tiberias down, and especially the opening up of the 
rich mineral resources of the Dead Sea basin, is con- 
sidered a very profitable undertaking, for which, how- 
ever, foreign capital will hardly be found, as the legal 
status of property holders in those regions is very un- 
safe. 



AN IMPROVED TELEPHONE TRANSMITTER. 
The illustration represents different forms of tele- 
phone transmitters for which two patents have re- 
cently been granted to Ignatius Lucas, of Passaic, 
N. J. The improvements are designed to soften the 
sounds for transmission, and render them uniform and 
perfect, even if the transmitter is located in a build- 
ing where there is much noise and jar. As shown in 
Figs. 1 and 2, the transmitter has the usual casing, 
and the diaphragm has a point engaging the upper 
contact disk, made of carbon, and placed opposite a 



Cracked by Earttaqnake. 

One effect of the recent earthquake in Cincinnati 
and the surrounding country is just coming to light. 
Notwithstanding the recent heavy rains, it has been 
discovered that many cisterns are still as empty as 
during the long dry spell. Investigation shows that 
the cement was cracked in hundreds of cisterns, ren- 
dering them practically worthless. 




Rose from the Ranks, 

Mr. Chauncey M. Depew lately visited the Mechani- 
cal Department of Cornell TJnivereity. He found at 
the head of it Professor Morris. The latter claimed 
him as an old acquaintance. 

" How's that ?" said Mr. Depew. 

"I used to work for the New York Central • RaU- 
road," was the professor's answer. 

" Indeed ! in what department ? '' 

"Oh, just in the ranks." 

"How did you get on there?" asked Depew. 

"I was first a fireman on an engine. That was a 
tough job, but it led up to the position of eneineer. I 
made up my mind to get an education. I studied at 
night and fitted myself for Union College, running all 
the time with my locomotive. I procured books and 
attended as far as possible the lectures and recitations. 
I kept up with my class, and on the dayof graduation 
I left my locomotive, washed up, put on the gown and 
cap, delivered my thesis, and received my diploma, 
put the gown and cap in the closet, put on my work- 
ing shirt, got on my engine, and made my usual run 
that day." 

"Then," said Depew, "I knew how he became Pro- 
fessor Morris." 

That spirit will cause a man to rise in any calling. It 
is ambition, but it is ambition wisely directed, seeking 
to make one's self fitted for higher work. When this 
is accomplished, the opportunity for higher work is 
sure to come. 



ITTCAS' TELEPHONE TRANSMITTER. 

lower disk, but both disks are embedded in a filling of 
loose material, preferably of sliver, or wool as it leaves 
the carding machine and previous to being felted. 
The filling is preferably held on a false bottom plate 
adapted to be adjusted until the desired sound quality 
is obtained. As shown in Fig. 3, the disks or buttons 
are similarly embedded, but between them are placed 
a doubled up sheet of conductive material, such as 
wire netting, coated on its surface with granulated 
carbon, the carbon surface being in contact with the 
inner surfaces of the buttons. Fig. 4 shows a sheet of 
this material, the granulated carbon being attached 
in an even layer by a suitable adhesive, such as collo- 
dion. 



A Fire Ball. 

A recent number of Nature gives the following : 

In compliance with a wish expressed by several 
scientific friends, I place on record an instance of 
damage done by a fire ball or globular lightning. 
About five weeks ago, when I was in Londonderry, the 
circumstances were related to me by Mr. James Harvey, 
of Northland Road in that city. Mr. Harvey was stay- 
ing during the month of August at Culdaff, on the 
north coast of Donegal; and on the 24th of that month, 
at about 4 P. M., a little boy named Robert Alcorn, 
whose parents occupied a house near Mr. Harvey's, 
was desired by his father to go into the yard and 
drive away some fowls from the door. On going out 
ot the house, the boy saw a large bright object in the 
sky about the size of the table in his bed room (I give 
his own account, leaving out necessary considerations 
of distances, etc.), or apparently about six square feet 
in area. The object came toward his house from the 
west or northwest; and when it came close, it partly 
burst with a report like that of a gun. He put his 
handsoverhisface to shield himself from " the spark," 
and after the explosion the bulk of the ball appeared 
to continue its course toward the east, low down. 
When it burst, however, it struck him, shattering the 
thumb and the first and second fingers of the left hand, 
cutting, scratching and blackening theright hand and 
left cheek, and shattering into fragments several bone 
buttons on his coat. Very soon afterward, Dr. R. 
Young, of Culdaff, and Dr. Newell, of Moville, attended 
the boy, and amputated the fingers and a portion of the 
thumb. 

No one near the place saw the ball (except the boy, 
of course), but the parents and several others heard the 
report, and the boy's father rushed out immediately 
and caught his son as he was falling. Mr. Harvey 
soon afterward examined the place, and could find no 
further trace of the flre ball, except that a piece of 
bark had been knocked off a small tree within a few 
feet of the place where the boy was struck. The local 
police made exhaustive inquiry as regards the possibil- 
ity of any one's having flreda gun at the boy, or of 
his having had any explosive in his possession ; but 
nothing of the kind transpired. 

It is well to add that at Redcastle (about eight miles 
away), one of the residents saw, on the same day, a 
bright object in the sky, which object he took to be a 
flre ball. The day was stormy, with heavy showers, but 
no thunder. 

M. Jamin relates ("Cours de Physique," tome 
premier, p. 470) several instances of globular lightning, 
and from these I select the following as bearing, per- 
haps, the greatest resemblance to the above case as re- 
gards atmospheric conditions : 

" A la suite d'un violent orage observe pr5s de Wake- 
field, le ler mars 1774, lorsqu'il nerestait plus dans 
tout le ciel que deux nuages peu 61ev6s au-dessus de 
I'horizon, M. Nicholson voyait a chaque instant des 
m6t6ores semblables a des 6toiles filantes descendre du 
nuage sup^rieur au nuage inf^rieur." 

October 28. George M. MiifCHiN. 



The Fastest Regnlar Train In the World. 

The Empire State express now holds the world's 
record as the fastest regular passenger train. 'The 
speed of the best trains of foreign nations is : Eng- 
land, 51 '75 miles per hour; Germany, 51 "25; France, 
49-88; Belgium, 45-04; Holland, 44-73; Italy, 42-34; 
Austria-Hungary, 41-75. America now heads the list 
with 53-88 miles per hour to the credit of the Em- 
pire State express. This is the speed now made be- 
tween New York and Buffalo. 
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THE WOMAN'S BUILDING, ATLANTA, OA. 

The building represented in our illustration is by 
far the prettiest structure in the Cotton Exposition 
grounds. Classic in its design, the Woman's building 
is the one object that attracts the attention from any 
point of view talien from the terraced heights. It is 
unlike the larger structures in that it is divided into 
stories ; the first or ground floor being used as an 
emergency hospital and liindergarten, the main floor 
with broad hall and stairways leading to a third floor 
above. The three stories or floors are subdivided into 
rooms, and in these are displayed the handiwork of 
women, in painting, etching, architectural designs, 
embroidery and many works requiring delicacy of 
touch united with skill and taste in execution. 

The building is 150 feet by 128 feet and was designed 
by Elise Mercurof Pittsburg, Pa. Our illustration was 
taken from the landing of a flight of steps leading to 
the Plaza ; statues of heroic size ornamenting the 
balustrades. 



Science Notes. 

New Process of Tanning. — In order to hasten the 
process of tanning, says the Revue Scientiflque, 
Messrs. Bake and Leverett pass a current of hydrogen 
gas or a current of some gaseous compound of hydro- 
gen containing a certain quantity of arsenic through 
the liquid in which the hides are immersed. They ob- 
tain the hydrogen either from the action of commercial 
sulphuric acid upon zinc or iron or from that of steam 
upon iron. They calculate, in fact, that in this ease 
the hydrogen obtained will contain a sufficient quantity 
of arsenic. The gas, collected under pressure in a 
gasometer, is introduced into the bottom of the tan- 
ning vat through a pipe provided with a series of aper- 
tures. After bubbling up through the liquid it flows 
out through _ another pipe affixed to the cover of the 
vat. Vats of very large dimensionsare employed, and 
the tanning proceeds very rapidly. 

A New Asphalt Beton. — The Austrian Militair-Coraite 
has been testing a new asphalt beton introduced under 
the name of "Lavoid beton," and recommended prin- 
cipally because it hardens quickly. It is an earthy 
brown powder, which has a slight odor of tar and con- 
sists mainly of sulphur and iron slag. The analysis 
made in military laboratories yielded : Sulphur, 33"53 
per cent; tar, 8'21 ; iron slag, 57"83; and water, '43. 
The iron slag contained : Silica, 43'01 per cent; ferrous 
oxide, 22-42 ; alumina, 30 9 ; and lime, 416. The hard- 
ening is ascribed chiefly to the formation of an iron 
sulphide, the tar acting as a reducing agent. From 
this point of view, the silica, clay, and lime would be 
useless, though they might combine at a slower rate ; 
the committee, however, styles them impurities sim- 
ply. For the tests, plates of from 3 to 6 inches square 
were formed by pouring the melted lavoid over heated 
small granite. The material proved quite brittle and 
not able to resist blows, but was found to withstand 
high pressures. 

Induced Draught. — The "induced draught" trials 
of the Magnificent, says the Broad Arrow, have proved 
beyond question the superiority of the system to that 
of " forced draught." Induced draught is simply this : 
Fans are placed in the uptakes or funnels and draw 
the air through the furnaces, so that the more air that 
gets into the engine rooms and stokeholes, the better. 
There is no rushing of air, no unpleasant air pressure ; 
whereas in the forced draught system everything is 
battened down and air is forced into the furnaces un- 
der pressure, generallj' with disastrous effects, such as 
fused lire bars and overheated furnaces. At no time 
during the four hours' trial did the temperature in the 
engine rooms or stokeholes rise above 78°, although it 
was an exceptionally hot day. Mr. Penn and the 
Admiralty officials, who were on board, were more 
than satisfied with the results. The engines worked 
without the slightest hitch from beginning to end, 
making 105 revolutions and working up to 1,200 horse 
power. The speed obtained was 17'63 knots, or 20 '25 
miles per hour. By the time the four hours' trial had 
finished the Magnificent had passed Hastings, having 
skirted the coast from the Nore, passing close to Rams- 
gate, Margate, Wahner, and Dover. The great test 
having concluded. Lord Charles Beresford, who was 
in command, and never left the bridge until he 
dropped anchor again at the Nore, tried the ship's 
turning powers with both engines full ahead, the cir- 
cle being completed with a diameterof about 340 yards. 
He then stopped dead, and went full speed astern, re- 
versed engines at full speed in opposite direction and 
did his utmost to find a weak spot ; finally this splen- 
did ship returned to her anchorage under natural 
draught, making 16 knots easily. 

The Present Status of Walnut. — As a fancy wood, 
either for furniture or house finishing, says an ex- 
change, walnut has yielded most of its prestige to oak, 
and the bulk of our American walnut wood now goes 
abroad, the greater portion of it being taken by Ger- 
many. At least 80 per cent of it is shipped to London, 
Liverpool, and Hamburg. There is no reason why it 
should have fallen into disfavor, but the fact remains 
that it is unfashionable in this country and it must go. 
The foreign shipments run along between three and a 



half and four and a halt million feet, and the bulk of 
it comes from Kentucky, Tennessee, Ohio, Indiana, 
Texas, Arkansas, Missouri, Iowa, Illinois, and Penn- 
sj'lvania. The finest shipments of the present year 
have been from Texas, but, as a rule, Indiana walnut 
is the best. Kentucky has more than any other State, 
but it does not average as high as Indiana. Walnut 
is graded into "firsts," "seconds," "rejects," and 
"culls," and the price varies from $18 to $20 for culls 
and $35 to $40 for rejects to $70 per thousand for firsts 
and seconds. The best grade of walnut is forest 
growth, what is known as "cornfield walnut." This 
is hard and irregular, with more or less windshakes. 
Walnut trees are worth from one dollar up, according 
to their accessibility, and there is no rule for finding 
them. A tree should be at least 16 inches in diameter, 
while some trees go up to over 50 inches ; and a log 
over 60 feet in length is occasionally found. As a rule, 
however, walnut branches low, and short logs prevail. 
Figured walnut is a specialty and is used for veneer- 
ing. Its price varies from six cents to a dollar a foot. 
One man in West Virginia is said to own a figured 
tree that cost him a thousand dollars, for which he 
asks four thousand, having refused three thousand. 
There are over six thousand feet in it. A walnut tree 
is at its best at about fifty years of age, or rather it 
should live that long before it is cut down for the 
market. 

Our competitors in the European markets are Italy 
and Circassia, the latter furnishing " Black Sea" wal- 
nut. The so-called "French burls" that are shipped 
to this country to some extent are not French at all, 
but Circassian, shipped to Marseilles and reshipped 
from there. The Italian walnut is small and not of as 
good quality as the others. 

As might be suspected. New York is the leading point 
of consumption in America, and the largest amount is 
shipped abroad from there, though some goes from 
Baltimore and Norfolk. 

Carbide of Glucinium. — Glucina, as well known, has 
up to the present been placed among the oxides irre- 
ducible by carbon. Now the recent labors of Mr. 
Moissan have considerably diminished the number of 
such oxides and shown that, in many cases, the reduc- 
tion can be effected with the aid of a sufficiently in- 
tense source of heat. In following the same order of 
ideas, Mr. P. Lebeau has undertaken some researches 
upon glucinium and its compounds. The pure glucina 
that he used was obtained from the emerald, which is 
its principal mineral. Then, by heating in the electric 
furnace a mixture of oxide of glucinium and carbon, 
he obtained, not the metal, but a definite carbide, pure 
and crystallized, the preparation and properties of 
which he recently made known to the Academy of 
Sciences. 

His conclusions are as follows : (1) The properties of 
pure, crystallized carbide of glucinium, and, more par- 
ticularly, the action of water, which decomposes it cold 
with the disengagement of methane, make it so closely 
resemble carbide of aluminum, C^A1«, that Mr. Lebeau 
has been led to attribute to it the formula C^Gl*. (2) 
Under such circumstances, the atomic weight of glu- 
cinium would be, say, 14, and glucina would become a 
sesquioxide with the formula Gl'O^ 
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Tbe Strangest Insect In the IVorld. 

To the Editor (j>t the Scientific Ambrican : 

With reference to the article on the above subject 
in No. 1, Vol. Ixxiii, of the Scientific American, 
will you permit me in the interests of scientific pursuit 
to remark that up to the present the moth which pro- 
duces the caterpillar attacked by the fungus Sphaeria 
Robertsii is not known to scientists, though it is 
surmised to be a member of the genus Hepialus or 
swift moths of Europe? It was formerly thought to 
be Hepialus virescens, the giant green moth of New 
Zealand, called by the Maoris pepe, but that cannot 
be, as virescens is a wood borer and undergoes all its 
transformations chiefly in the lower parts of the trunk 
of the New Zealand currant or wine berry tree. Aristo- 
telia racemosa, and occasionally in other trees, such as 
manuka, leptospermum, the black maire, Oleaapetela, 
etc. 

The vegetable caterpillar, hotete (Maori), evidently 
pupates in the ground, and some must escape the at- 
tacks of the fungus spores to perpetuate the species, 
though the pupa has yet to be satisfactorily accounted 
for. From information obtained by my eldest son, 
G. H. Grapes, from the Maoris at Otaki, North Island, 
it appears that the grub or caterpillar pepeaweto 
(Maori) which begets this curiosity is dark olive green, 
about 3 inches long and found an inch or so beneath 
the surface of the soil, but, so far as I can ascertain, has 
never been seen by an entomologist. Specimens in 
my possession prove that the head is not the sole 
point of attack, but that both extremities are attacked 
indifferently ; indeed, my experience tends to the be- 
lief that the anal extremity is the of tener selected by 
this singular and mysterious parasitical growth. 
The twig-like woody appendage is sometimes forked, 
and in one of my specimens exceeds 9 inches in length. 
The attacks of Robertsii seem altogether confined to 
the extremities of the caterpillar, unlike an allied 
British species, Isaria farinosa, which attacks the 
larvsB of the cabbage moth, Mamestra brassicse, on 
the anal, dorsal, and abdominal regions indiscrimin- 
ately. Parasitic fungi are met with in Australia and 
other countries which attack living and dead larvae, 
pupae, etc., consisting of upward of twenty-five re- 
corded species, but none are so conspicuous or so re- 
markable, that I am aware of, as Sphaeria (formerly 
Torrubia) Robertsii, examples of which may be seen 
in many museums. Finally, I would observe that 
"Aweto" is the Maori appellation for the larva of ttie 
New Zealand convolvulus hawk moth. Sphinx con- 
volvuli, frequently seen feeding on the kumara or 
sweet potato. Convolvulus chrysorrhizus. 

Geor&e J. Grapes. 
CaerbroiParaparaumu, North Island, New Zealand. 



The Vanderbllt Arboretum. 

All those Americans who are interested in the mate- 
rial welfare of their country will watch with interest 
what Mr. George W. Vanderbilt is doing on his North 
Carolina estate. Mr. Vanderbilt, as is well known, is 
making on his estate a sort of model forest, where sci- 
entific forestry is to be practiced, and experiments 
made in acclimating valuable foreign trees, and in the 
most profitable management of the native species; but 
every one does not know that his plan includes horti- 
culture and agriculture as well as forestry, and that he 
wishes and hopes to make his experience valuable to 
American farmers and land owners everywhere. With 
this view, he proposes to build on his property a little 
village, including not only a hotel, but houses and 
stores, where people interested in agriculture, who 
come properly introduced, may rent rooms or houses 
for themselves and their families, for such time as they 
may desire to study the work going on upon the estate. 
There can be no doubt that there will be plenty of ap- 
plicants, for nowhere else in this country can such opr 
portunities for advanced study of the sort be found. 
Fortunately for his countrymen, Mr. Vanderbilt is not 
only able, but willing, to expend large sums of money 
in experiments which may return, for the present, 
nothing but advances in scientific knowledge ; and it 
is just these experiments which are perhaps, in the 
end, most valuable to the country. — Amer. Architect. 
^ < ■ > ^ ■ 



Those who hold that no man can avoid his fate may 
find support for their doctrine in the experience of 
Charles J. Weller, of Elkhart. Ind. He was employed 
in grinding at an emery wheel, but, regarding the po- 
sition as dangerous, handed in his resignation. Five 
minutes before the time for ending his last day at the 
work the wheel burst and killed him.— Philadelphia 
Ledger. 



Hoir to make a million. 

A sprightly little sheet call Results, published in Chi- 
cago, devoted to advertising, gives an accountof a meet- 
ing of prominent business men in St. Louis. It was, 
in fact, a meeting of commercial clubs of several cities, 
and among those present were a number of milhonaires 
who were interviewed with the question, ' How can a 
man make a million dollars?" and these are some of 
the brief replies : 

George M. Pullman : "Could not tell you— really, I 
could not. I did not come down here to be interview- 
ed, and, anyway, this is too short notice to give a com- 
prehensive opinion." 

Marshall Field: "Oh, pshaw 1 What do you ask 
such a question for? There is no general recipe that I 
know of, unless it be industry, economy and a cheer- 
ful disposition." 

P. D. Armour : "Oh, my gracious, what a question 1 I 
have lost my patent for making money, and now don't 
know any more about it than anybody else. Go ask 
Marshall Field. He is making lots of money now." 

Lyman J. Gage : " I did not come here to talk about 

money making. It occurs to me that men who want 

to make money will know how and where to proceed." 

Charles Fargo : " What do you ask me for ? I've got 

no money. Pullman could tell you, if he would." 

N. K. Fairbank : "I could not give you a rule, for 
there is no such thing in money making." 

Marvin Hughitt: " Work like the devil, and hold on 
to what you make. A man must solve his own prob- 
lem—nobody can do that for him." 

Franklin MacVeagh : " Well, that is a poser. I will 
indorse all that Mr. Hughitt has said, however." 

E. M. Phelps: "Go talk with those men who 
know — I don't." 

Which all goes to show, adds Results, that the 
reporter went to the wrong people. He should 
have interviewed the "financial experts." It is 
clear that this reporter never did any interview- 
ing for an advertising journal. 

What does a millionaire know about making money, 
or a successful advertiser know about advertising ? 

The men who have really done anything never 
want to tell how they did it. 
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BATTLESHIPS NOS. 5 AND 6. 

On November 30, bids were opened at the Navy De- 
partment for the construction of two new battleships 
authorized by act of the last Congress, and prospect- 
ively, at least, our line of battle is thus augmented to 
six flrst-class ships of this type and of American de- 
sign—the Texas, a second-class battleship, being from 
English plans. 

In the Kearsarge, a namesake of the historic craft, 
and her sister ship. No. 6, as yet unnamed, we have 
the highest examples of their type. Their general di- 
mensions and principal features are : Length on load 
water line, 368 feet ; beam, extreme, 72 feet 3'5 inches ; 
freeboard forward, 14 feet 3'0 inches; freeboard aft, 
12 feet 3'0 inches; normal displacement, 11,500 tons; 
corresponding draught, 33 feet 6"0 inches ; indicated 
horse power, estimated, 10,000 ; corresponding speed, 
16 knots ; coal supply on normal displacement, 410 
tons ; coal supply at 25 foot draught, 1,210 tons. Bat- 
teries : Main, four 13 inch breech loading rifles, four 8 
inch breech loading rifles ; secondary, fourteen 5 inch 



The (general practice abroad of recent years, regard- 
ing the size of big guns, has been to restrict their 
heaviest armaments to calibers not exceeding 12 
inches, apportioning the weight thus saved among 
more rapid Are guns or a wider or heavier distribution 
of armor protection. This matter was pretty thor- 
oughly discussed anent the new ships, the Chief of 
Ordnance holding that the 13 inch gun would make 
our ships many degrees superior to our European 
neighbors, in fact, preponderously so; and, housed in 
two double-decked turrets, the four 13 inch and four 
3 inch rifles would be more effective and better pro- 
tected than could be the other guns in separate tur- 
rets of independent action, and this scheme was 
adopted. 

The double-decked turret is essentially novel. Rest- 
ing upon the protective deck, 3 feet 6 inches above the 
water line, the barbettes of 15 inch steel rise up to a 
height of three feet above the main deck, and within 
the protection of these heavy walls the turning, load- 
ing and other vital mechanisms of the guns and turrets 



the distribution of others of similar caliber on the 
berth deck forward and aft, give promise of very effect- 
ive service against torpedo boat attack, while the 1 
pounders and Gatlings in the tops will sweep the 
decks andother exposed positions of an enemy. 

Offensively, the ships are extremely formidable, and 
defensively are exceptional in the thickness and dis- 
tribution of armor protection about the guns and 
vital parts. 

From the after barbette forward to the stem the 
water line region will be protecte d by a belt of armor 
7}4 feet wide, 4 feet of it being below water at normal 
draught. From the after barbette to the forward bar- 
bette this belt will have a maximum thickness of 16}4 
inches, tapering to 9^ inches at the edge below water, 
and from the forward barbette to the stem this armor 
will gradually diminish to 4 inches. At each end of 
the thickest part of this belt there will be an athwart- 
ship bulkhead, 10 inches thick forward and 12 inches 
thick aft, to oppose an enemy's raking fire. On top of 
the four walls thus formed will rest a flat steel pro- 




OUB NEW BATTLESHIPS NOS. 5 AND 6. 



rapid fire breeeh loading rifles; auxiliary, twenty 6 
pounder rapid flrers, six 1 pounder rapid flrers, four 
machine guns. The torpedo tubes, of which there are 
five, will be disposed one in the stem and two on each 
broadside amidships, and all will be of the above 
water type ; the bow tube firing directly ahead and 
the broadside tubes discharging through an arc of 
fifty degrees toward the end of the ship nearest them. 
The character of our coast and the generally shal- 
low waters about manv of our wealthiest seaports 
made a comparatively light draught an indispensable 
prerequisite in these new ships ; in fact, the secretary 
insisted that they should draw less water than any 
other first-class battleship either here or abroad. The 
largest of European ships of this sort usually draw 
about 28 feet when fully laden, and our own Iowa and 
Indiana class draw something over 24 feet under nor- 
mal conditions. The Kearsarge and No. 6, however, 
with all weights on board ready for sea and with 410 
tons of coal in their bunkers, will draw but 23^ feet of 
water, and with 1,210 tons of coal dumped loosely into 
their bunkers, without packing or further handling, 
will have an even keel draught of 25 feet. 



are worked in comparative security. The turrets for 
the 13 inch guns will be as thick as their supporting 
barbettes, except where augmented two inches about 
the ports through which the guns peer out. The tur- 
rets for the 8 inch guns, rigidly fixed to the more pon- 
derous one below and incapable of independent lateral 
movement, are 9 inches thick generally, except for 
a similar thickening of 2 inches about the face. The 
primary' features of advantage possessed by this un- 
common type of turret are the concentration of mo- 
tive mechanisms and the unusual protection given the 
ammunition hoists for the 8 inch guns above. 

The guns in the turrets fire each through an arc of 
270°, and in that have a pretty effectual sweep. In the 
broadside batteries of 5 inch rapid fire guns, seven on 
each side, firing through an arc of 90°, these vessels are 
unique, and may be said to bear directly the impress 
of lessons learned in the late Chino-Japanese conflicts, 
the 2 inch steel splinter bulkhead between each gun 
station and the side protection of 6 inches of solid 
steel armor being features of unusual safeguard for 
the rapid fire guns of any ships of this description. 
The battery above, of 6 pounder rapid fire guns, and 



tective deck 25^ inches thick, completely roofing over 
and compassing the spaces occupied by the " vitals," 
as the engines, boilers, and magazines are called. 
Forward and aft of the boiler, engine and magazine 
spaces, this protective deck will slant to below the 
water.lineat the extremities, backing up the ram bow, 
andlwill be increased to 3 and 5 inches on the sloping 
sides of these parts of this armor deck. 

A complete belt of corn pith cellulose will be 
worked fro n stem to stern, augmenting the protection 
of many feet of coal, and the 6 inches of armor extend- 
ing from the top of the water-line belt up to the main 
deck and running in a fore and aft direction from bar- 
bette to barbette. A double bottom, reaching from 
the keel up to the lower edge of the armor belt, 4 feet 
below the water line, will protect the vessel from in- 
jury in grounding and minor damage from torpedoes. 

Within this heavy steel box of Harveyized material, 
below the water and beneath many feet of coal, are 
the two sets of triple-expansion engines, one on each 
shaft, having cylinders of 33^^ inch, 51 inch and 78 
inch diameters, and a common stroke of 48 inches, 
which will drive the twin screws, while the five boil- 
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ers — three double ended and two single ended — having 
a total grate surface of 685 square feet and a heating 
surface of half an acre— in four separate watertight 
compartments, will supply, at a working pressure 180 
pounds, the steam needful to revolve the 16 foot pro- 
pellers 120 times a minute when making the maximum 
contract speed of 16 knots an hour. Large fans will 
induce the needful forced draught, and pumps of thou- 
sands of gallons minute capacity will induce a circula- 
tion of water, feed the boilers, and clear the bilges. 

Just under the pilot house there will be a conning 
tower ten inches thick, connected by a complex system 
of call bells, speaking tubes, mechanical telegraphs, 
and electrical telltales with every important center in 
the ship, bringing the captain, in action, in immediate 
touch with every department essential to complete 
control and knowledge of his ship's condition. 

The least possible amount of wood will be used, 
light metal work being the general substitute, and 
where wood material is used and needful, it will be 
subjected to an electrical fireproofing process of 
established efiBcaey. Cork sheeting will cover the 
metal bulkheads in the staterooms and living spaces, 
to reduce the possibility of unhealthful condensation. 
The ships will be lighted by electricity, ventilated by 
natural and fan-induced ventilation, and pumped and 
drained in the most approved manner by steam and 
hand appliances; and every consideration has been 
studied to make the 

vessels comfortable and 

healthful nabitations i 

for their flagship com- 
plements of 520 per- 
sons. 

Compared with the 
old time craft, this com- 
plement seems inade- 
quate ; but hundreds of 
mechanical devices and 
numerous auxiliary en- 
gines have lessened the 
tax upon the muscular 
enerfiies of the crew, 
and narrowed their du- 
ties to the simple direc- 
tion of those conveni- 
ences which have made 
manifold the output of 
every man's efforts and 
given the vessels possi- 
bilities and facilities 
undreamed of twenty 
years ago. 

With 1,210 tons of 
coal on board, at a cruis- 
ing speed of 10 knots, 
the vessels will be able 
to cover 6.000 knots, and 
at a speed of 13 knots 
will be able to cross the 
Atlantic and then have 
coal enough left to trav- 
el a thousand knots far- 
ther. There will be no 
speed premiums. A 
penalty, however, of 
$100,000 a knot is im- 
posed for failure to 
reach the contract 
speed of 16 knots. The 
cost of these vessels, ex- 
clusive of armor and 
ariuament, is limited to 

$4,000,000 each, and the time of construction specified 
as three years from the time of signing of contract. 



THE DE LA VEBONE MOTOR DBAQ. 

We have given illustrations of several of the horse- 
less vehicles which took part in the Times-Herald mo- 
tocycle race on November 28, and we now present an 
engraving of the De la Vergne Refrigerating Ma- 
chine Company's motor drag, one of which also took 
part in the race. Tlie De la Vergne machine won 
the fifth prize in the Paris- Bordeaux race of last June, 
so that it would undoubtedly have made an excellent 
showing in the Thanksgiving Day contest, if the rub- 
ber tires had not slipped, so that the race vvas aban- 
doned at Sixteenth Street, Chicago. The horseless car- 
riages of the De la Vergne Company are of two kinds, 
the hunting traps which are built to accommodate four 
people and the drags which accommodate six people. 
These carriages are not on the market at present. 

The drag which we illustrate weighs about 1,800 
pounds and has three seats. The frame is of iron. 
Around this the carriage maker has constructed the 
vehicle. In the drags two gasoline motors, of four 
horse power each, are used, each motor being dis- 
tinct. The engines weigh about 375 pounds each. 
The two cylinders are balanced so that the vibration 
is noticeable only when standing still. The tank for 
gasoline is under the front seat, and the carbureter, 
which is used to prepare the gas, is in the extreme rear 
of the vehicle. The gasoline tank holds enough for a 
three days' run. The motor is a modiiicatian of the 



solid rubber tires of the Rubber Tire Wheel Com- 
pany. 

In the improved machine the lamps wiU be lighted 
by electricity, which is generated by the motor. James 
F. Bate, the umpire on the De la Vergne Refrigerating 
Machine Company's gasoline motor wagon on the day 
of the race, made the following report : 

"Half a gallon of gasoline was used in the tripof the 
De la Vergne wagon from the starting point to the 
testing room, at 1557 Wabash Avenue. The start was 
made at 8:56 o'clock, but the wagon had not gone far 
before the wheels began to stick in the snow. The 
stretch from the starting point to Fifty-fifth Street and 
Michigan Boulevard was especially rough, and several 
times the Benz motor was unable to drive the wheels 
forward. The rubber tires slipped in the snow, and 
before Cottage Grove Avenue was reached Frederick 
C. Haas, who was operating the machine, decided not 
to attempt the race. Then the wagon was pushed 
over the bad stretch of snow-laden road. When the 
motocycle reached Michigan Avenue, it went along 
smoothly, but not at a great rate of speed. At six- 
teenth Street Mr. Haas turned the vehicle from the 
course and stored it at the testing room. The run was 
made in one hour and a hajf." 

The De la Vergne Company, of New York City, in 
addition to making tlieir large refrigerating plants, 
are now also making the H rnsby-Akroyd oil engine. 

They regard their mo- 
tor carriages as experi- 
mental at present. 



"1 



Destruction of Forests 
ill Califoruia. 




Trial of a New Torpedo. 

The new Howell torpedo, commonly called the " Baby 
Howell," was tried officially December 4, at Newport, 
R. I., before Commodore Sampson, Chief of the Bureau 
of Ordnance, and Lieuts. Roy C. Smith and Brown, of 
the Torpedo Board of the navy. Three shots were 
fired from the testing station of the Hotchkiss Gun 
Company in the Seaconnet River. For a range of 600 
yards, about all the government cares for, an average 
of between 27 and 28 knots was made, the torpedo 
being submerged ^}4 feet. It appeared to hold this 
depth throughout its entire run of about 1,100 yards. 

Each time the torpedo came to the surface at about 
the same spot, and the time of the several runs did 
not vary 3% seconds. This regularity was as pleasing 
to the officials as was the speed attained. The projec- 
tile, in more favorable weather, has made more than 
29 knots, and the company say that they will show 32 
for 600 yards, with their regular powder charge of 200 
pounds. 



All the copper tubes in the English torpedo boat 
destroyers of the reserve fleet at Portsmouth are to 
be taken out and galvanized steel tubes substituted. 
The copper fittings have broken down in a number 
of the boats that have been tested. 



THE DE LA VERGNE MOTOR DRAG. 

well known Benz motor. The explosion is produced 
by a spark, the battery being also in the front of the 
vehicle. The cylinders are cooled by means of water 
jackets connected with a tank havings, capacity of 250 
pounds of water, which is sufficient for a run of six 
hours. 

The noise of the exhaust is stifled by a muffler, 
in which is also placed a condenser, which condenses 
the unburned gas and products of combustion which 
are expelled at the bottom of the vehicle, thus prevent- 
ing disagreeable odors. The power from the motors is 
transmitted to the driving wheels through the medium 
of belts and chains and sprocket wheels. The power 
is transmitted to the rear wheels by means of chains 
and sprocket wheels. Part of the spokes are secured 
directly to the large sprocket wheels, thus giving great 
strength. In the smaller vehicle the motocycle is 
stopped and started by shifting of the belts, which run 
to a countershaft. In the larger motocycles a friction 
clutch is used, which also controls the speed. The 
motor can be stopped, if necessary, by simply turn- 
ing a lever, and the wagon can be reversed without 
stopping the engine. The limit of speed is said to be 
from 3 to 25 miles an hour. A powerful brake of the 
ordinary kind is provided. The steering wheels are 
pivoted at the hub, the ordinary fifth wheel is also 
used ; the steering rod runs up to the seat. Equalizing 
springs serine to hold the steering connections in place 
and keep the lever steady. The wheels are respectively 
86 and 48 inches in diameter, and are fitted with 



In the University of 
California Magazine Mr. 
Charles H. Shinn, in 
writing of the lavish 
way in which the best 
parts of the California 
forests have been 
cleared away, states 
that in the Comstock 
mines alone enough 
timber has been used 
to build all the houses 
needed for a city of 
50,000 inhabitants. He 
has seen the bottom of 
a cafion crowded for 
miles with the trunks of 
pines from each one of 
which a few flume 
blocks or a lojr of butt 
timber had been cut, 
while the rest was left 
to decay. Not to men- 
tion the thousands of 
acres of the most mag- 
nificent coniferous tim- 
ber known to man de- 
stroyed by fires which 
have burned out the 
soil itself into great pits-, 
it is stated that the 
waste of timber in the 
redwood districts has 
been even more appall- 
ing than it has been in 
the Sierras. More than 
once the world's record 
for the number of feet 
cut in a day has been 
broken by some one of the sawmills of the coast red- 
woods. So much lumber is still produced by rival mill 
men that it has not paid for cutting, and some of the 
large California firms of lumbermen have become 
bankrupt. Enormous trees that represent from 800 to 
1,000 years of symmetrical growth have been sawed 
up with no profit, or with actual loss, when, if they 
had been left to stand a few decades longer, the profit 
might have been a thousand dollars an acre. 

At the time of the American occupation of California 
the forests covered, perhaps, 50,000 square miles. Half 
of this has been cut over or is inaccessible or consists 
of species of less value than those which have hereto- 
fore been cut. It is often asserted that California still 
has twenty millions of magnificent forest land, but the 
truth is that there is left hardly fifteen million acres, 
and much of this has been cut away. 

^ < ■ > ^ 

Gelatin— Its Saline Digestion. 
Gelatin is transformable into a kindred substance, 
gelatose or protogelatose, characterized by want of the 
property of forming a jelly and of being precipitated 
by a standard solution of sodium chloride. In cul- 
tures of liquetactive microbia it is observed in the 
first moments that the gelatin is changed into gela- 
tose. Gelatin loses the property of jellifying if left in 
contact with an alkaline chloride or iodide. With the 
fluorides, the transformation is only partial. The 
change may be named saline digestion. — A. Dastre and 
N. Floresco. 
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HANITFACTUBE OF HAT BLOCKS. 

A great number of the hats that are manufactured, 
such as grolf, derby, yachting, silk hats, etc., are 
shaped over wooden blocks made from the whitewood 
tree. The trees grow principally in the Southern and 
Western States, and are straight grained, porous, and 
free of knots. The stock, which costs about |60 per 
thousand feet, comes to the manufactur- 
er in logs, measuring about 12 to 16 feet 
In length and from 7 to 8 inches in width 
and thickness. The material before being 
worked requires from six to twelve 
months' drying, the logs being cut up 
into short lengths and piled one on an- 
other in a room for that purpose and 
dried with steam heat. The blocks over 
which the yacht and golf hats are formed 
are made up into five parts, the pieces of 
wood being first sawed into the proper 
size, then planed, grooved, and glued. 
Two of the side pieces of these blocks are 
grooved out in the center, the groove 
being about one- half of an inch in depth, 
about one inch in width, and about six 
inches in length. Glued to two of the 
sides of the center parts of the blocks 
are two tongues or strips of wood, which are made 
so as to fit perfectly when the blocks are put 
together in the grooves of the side pieces. After the 
pieces have been grooved and tongued a strip of paper, 
the width and length of each block, is glued between 
them, which holds the pieces together, so that after it 
has been ovaled and finished it can be easily broken 
apart. The grooving is performed by the operator 
pushing the blocks, which are fastened to a sliding 
table of the machine, over a revolving knife traveling 
at the rate of about 3,500 revolutions per minute. 

The corners of each block are first sawed off before 



to hold the block during the next operation. The 
peg at one end is square, and is fastened securely in a 
wooden vise. The operator then places the block on 
the circular end of the peg and goes over the entire 
surface with a number of spokeshaves, trimming off 
the roughness. The block is then sandpapered by 
placing it on the end of a circular wooden peg, simi- 
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lar in shape to the other, which is connected to the 
end of the shaft of the machine. The machine, when 
in motion, travels at the rate of about 3,500 revolutions 
per minute, the operator holding a fine sheet of sand- 
paper on the revolving block, which smooths off the 
surface in about one minute. For derby and silk 
hats the bottoms of the blocks have to be curved. 

This is performed by fastening the blocks in a mov- 
able frame which the operator pushes over two revolv- 
ing 10 inch knives, connected lengthwise to the shaft 
of the machine. The frame, containing the block, 
rests on two curved iron runners ; over these the at- 



In Germany the first application of gas motors to 
raising water was made at Duren, near Aacheu, in 
1884 : and in the same year a steam engine was replac- 
ed by a gas motor for the same purpose at Quedlin- 
burg. In 1886 Rattwill and Coblenz, in 1887 Purth 
and Peine, and in 1888 Karlsruhe and Munster follow- 
ed suit; and these installations are still 
working with excellent results. Accord- 
ing to a recent report of the Quedlinburg 
Gas and Water Company, the saving in 
the cost of pumping with gas engines, as 
compared with steam, taking the last 
year in which steam was used and the 
second with gas, was 43 per cent. While 
the gas motor occupies less space than 
the steam engine with its boiler and 
chimney, it has the advantage as regards 
attendance, for one man can look after 
several gas engines, while a steam engine 
plant of any importance requires an en- 
gineman and stoker, and often an addi- 
tional hand to keep up the coal supply. 
Another advantage of the gas motor is 
the fact that it can at any time be put to 
work iriiniediately, so that considerable 
water pressure may be made available in a few min- 
utes, which is very important in case of fire, while the 
dimensions of reservoirs may be reduced if the motors 
be kept constantly running. 



By Rail from Nenr York to San Fraiiclico. 

The exact distance and time between New York and 
San Francisco are not very easy to remember, es- 
pecially for persons like railroad men, who haven't 
the time, and editors, who haveti't the money, to make 
the trip very often ; and it is. therefore, worth noting 
that since the establishment of the last fast train by 
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being ovaled. The block and pattern are both secure- 
ly ironed to a revolving shaft which is connected to a 
movable frame attached to the machine. The back 
and forward movement of the frame is caused by the 
revolving oval-sTiaped pattern bearing against a re- 
volving wheel. The block to be ovaled. which travels 
at the same rate of speed as the pattern, comes in con- 
tact with another wheel, connected to which are four 
hook-shaped knives about IJ^ inches in width. The 
knives are bolted to the wheel at an equal distance 
apart and travel at the rate of about 4,000 revolutions 
per minute. The knives make an upward cut, moving 



tendant pushes the frame. The knives which come in 
contact with the bottom of the block cut out the 
proper curve as the frame passes over the runners. 
The knives travel at the rate of about 4,000 revolutions 
per minute, the curving operation taking about one- 
half minute. In cutting out hand holes the block is 
fastened in a lathe, the operator, by means of gouges, 
scoring out the holes as the block revolves. The hole 
is scored about from 4 to 6 inches in diameter, accord- 
ing to the size of the block, and about 2 inches in 
depth, a solid portion for the hand to grasp being left 
in the center about from 3 to 3 inches in diameter. 



the Union Pacific the time is almost exactly 100 hours. 
This is the apparent time. By Eastern time the train 
arrives at San Francisco at 11:45 P. M., making the 
actual time consumed on the road 103^ hours, the ap- 
parent time being 100 hours 15 minutes. The distance 
is 3, 332 miles (New York Central, New York to Buffalo, 
440; Micliigan Central, Buffalo to Chicago, 535; 
Chicago & Northwestern, Chicago to Council Bluffs, 
490; Union Pacific, Council Bluffs to Ogden, 1,084; 
Southern Pacific, Ogden to San Francisco, 833). The 
connecting train east of Chicago is the North Shore 
Limited, leaving New York at 4:30 P. M., and arriving 
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and cutting along the block until finished, the opera- 
tion taking about three minutes. The pattern and 
block travel at the rate of about 200 revolutions per 
minute. 

After the ovaling operation has been performed, an 
inch hole is bored into the center of the block, about 
two inches in depth, so that a peg can be placed in it 



The blocks, when finished, are given a coating of raw 
linseed oil and parafflne. The finished blocks range 
in height from about 4 to 10 inches, their diameters 
being from ^% X 5?^ inches to about 6% X 1)4. inches. 
About 60 blocks daily can be turned out with the la- 
bor of about 5 men. The sketches were taken from 
the plant of Henry A. Ashwell, New York. 



in Chicago at 4:30 P. M. the next day. The rate of 
speed, through, is 83 '27 miles an hour, which includes 
the \% hours' delay In Chicago. The rate of speed 
from Chicago is 30'7 miles an hour. — Railroad Gazette. 

.^4 » » » 

Mile is now successfully sterilized by subjecting it 
Vi an alternating electric current. 
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THE BLACESUITH AND HIS FOBOE. 

There is now on exhibition in this city a remarkable 
paintins:, " The Blaclssmith" (Le Forgeron), by the 
late Hubert E. Delorme, who died in Paris in 1894. 
Mr. Delorme was born at Givors, in the Rhone district, 
France, in 1842. From early life he had the artistic 
impulse. He went to Paris while still a young 
man, and through his innate industry and skill soon 
made himself a place in the world of art. He exhib- 
ited at both salons. His works are remarkably realis- 
tic. " The Blacksmith," the painting which we repro- 
duce in half tone, is the most notable of his works. It 
embodies two features, involving very delicate hand- 
ling and a fine appreciation of the different qualities 
of light. The sturdy smith stands gazing at the iron 
In the fire, which is nearing the proper heat. The 
ruddy glow of the forced fire is seen and the radiated 
heat is felt by the spectator as it is realized that both 
the heat and the light are received in full force on the 
face, neck, and arms of the blacksmith, who patiently 
waits, tongs in hand, for the iron to heat. The sparks 
and the color of the fire show that the fuel used is 
charcoal. Smoke circles around the forge, and dust, 
cobwebs, cinders, scraps, and tools are in their natural 
places. 

An open door and a dusty window on the left let in 
bursts of sunlight, while another window — not seen — 



graph taken with an ordinary plate, and without a yel- 
low screen, shows the fire dark, and the firelight is 
shown as a shadow rather than illumination ; but with 
orthochromatlc plates and the yellow light sifting 
screen everything was perfectly rendered excepting a 
slightly exaggerated illumination on the sunlit por 
tions and the surfaces illuminated by diffused day- 
light alone. This slight defect was corrected by flow- 
ing on the back of the negative a thin coat of orange 
lacquer and, after it became dry, removing with alcohol 
portions opposite the places lit by daylight, thus 
screening the main part of the negative while the sun- 
lit portions were allowed an increased exposure. 

Much difficulty was experienced in securing an angle 
of illumination which would prevent the reflection of 
light from the ridges of the brush marks. This was 
especially true in the case of artificial illumination, in 
which also uniformity of illumination proved a prob- 
lem. To avoid the first difficulty, the light was al- 
lowed to strike the canvas at a low angle, so as to cause 
the stray light to be reflected away from the field of 
the lens, so as not to affect the plate. Uniformity of 
illumination was secured by burning the magnesium 
torch on either side of the camera as near the canvas 
as possible without bringing it into the field of 
view. 

The best results, however, were secured by daylight. 



fuUlegal tender silver at 13,439,300,000, stock of limited 
tender silver at 1631,300,000, making a total silver 
stock in the world of 14,070,500,000; the uncovered 
notes are placed at $2,469,500,000. 

^ I ■ I > — 

An Important Patent Declnlon. 

By a decision filed Dec. 3, in the United States Cir- 
cuit Court of Appeals, third circuit, a previous decision 
of the New Jersey Circuit Court was reversed, and 
patents 291,784 and 291,785 of Augustus Schultz, of 
Brooklyn, N. Y., were sustained. These patents are 
for a method of tannage of light leathers, styled the 
chrome tannage, which has become of great import- 
ance in the leather trade within the past five years. 
In glazed kid for ladies' shoes, which formerly consti- 
tuted a considerable item in our imports, the home pro- 
duction of chrome tannage almost entirely supersedes 
goods made in the old way, the imports now being 
very small, and our kid finishers having already ob- 
tained considerable export trade. In the production 
of colored calf and morocco leather this process has 
also met with success, the chrome tanned leathers be- 
ing of greater toughness and affording better resist- 
ance to moisture, and' thus having increased wearing 
capacity. 

Nearly one thousand printed pages of testimony 
were taken on both sides of the case, and it was argued 




THE BLACKSMITH AND HIS FOROE. 



admits diffused daylight. Here, then, are three kinds 
of light flooding the shop and illuminating the figure, 
but still the light is all in perfect harmony. The dif- 
ferent lights do not nullify each other, as one might 
suppose they would, but rather enhance the effect so 
as to bring out the figure of the blacksmith with won- 
derful relief against the remote depths of the shop. 
The flesh and muscles of the man have a texture be- 
longing to a blacksmith. It requires no effort to feel 
that there is life in the picture. None of the details 
are slighted ; the anvil and the hammer have an ap- 
pearance which comes from continual use. The scale 
and cinders upon and around the anvil block show 
that the day's work is already partly done, and yet 
nothing in the picture has the appearance of having 
been overwrought. 

Our engraving is a very successful reproduction in 
half tone of a most diflScult subject, and is as faithful 
as anything in black and white can be. Orthochro 
matic plates were used and a yellow screen was inter- 
posed in the light beam between the lens and plate. 
The lens employed was a fine Zeis anastigmat, and im- 
pressions were made both by daylight and artificial 
light. 

The difiBculties in the way of securing correct color 
values will be appreciated when it is known that the 
light of the forge fire is orange, with a tendency to red, 
while the daylight illumination has the true bluish 
cast characteristic of strong actinic light. A photo- 



An exposure of thirty minutes was required to bring 
out all the detail. This necessitated the use of a 
restraiuer in developing. 



Gold and S iver. 

The Director of the Min has submitted his report 
to the Secretary of the Treasury, covering the opera- 
tions of the mints and assay offices of the United 
States during the last fiscal year. 

The value of gold and. silver estimated to have been 
used in the industrial arts during the calendar year 
1894 was approximately 131,541,652, of which $10,658,604 
was gold and $10,883 048 was silver. 

The estimated metallic stock in the United States 
on July 1, 1895, was : Gold, $636,239,825; silver, $625,- 
853,949, a total of $1,262,083,774. The estimated pro- 
duct of gold and silver in the United States during the 
calendar year 1894 was : Gold, 1,910,813 fine ounces, 
of the value' of $39,500,000; silver, 49,500.000 fine ounces, 
of the commercial value of $31,422,000 and of the coin- 
ing value of $64,000,000. 

The estimated production of the world for the cal- 
endar year was: Gold, 8,737.888 fine ounces, of the 
value of $180,626,100; silver. 167,732.565 fine ounces, of 
the coining value of $216,892,200, of the commercial 
value of $106,523,900. 

Mr. Preston gives an estimate of the approximate 
stock of money in th«> principal countries of the world. 
He places the gold stock at $4,086,800,000; the stock of 



before the Circuit Court at Trenton, N. J., in the 
spring of 1894. The principal defense raised in the 
suit was the alleged insufficiency of Mr, Schultz's speci- 
fications, and certain prior patents and publications, 
which were said to describe the same invention. After 
holding the case under consideration for nearly a year, 
Judge Green handed down a decision in favor of the 
defendant, holding that the Schultz patents were an- 
ticipated, and therefore invalid. An appeal to the 
Circuit Court of Appeals was at once taken, and the 
appeal was argued before Judges Acheson, Dallas, and 
Butler, in Philadelphia, last September. The points dis- 
cussed in the appeal were similar to those in the Circuit 
Court. On the 2d inst.. the Circuit Court of Appeals 
handed down its decision, which was written by Judge 
Dallas for the court, reversing Judge Green's decision 
and deciding in favor of the patents, both as to the 
alleged insufficiency of specifications and as to antici- 
pation by prior published processes. The claim that 
the decision is unappealable and irreversible is based 
on the statute which invests in the Circuit Court of 
Appeals the final jurisdiction in patent cases. 

Thousands of dollars have, according to the Shoe 
and Leather Reporter, been spent in this litigation. 
Expert testimony has been given by such conspicuous 
scientists as Dr. C. F. Chandler, of Columbia College, 
New York ; Prof. Samuel P. Sadtler, of the University 
of Pennsylvania; Arthur D. Little, chemist, Boston; 
Dr. Henry Morton, of Stevens Institute, Hoboken. 
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Bleacliiiig Cotton Piece Goods. 

Cotton piece goods are bleached in different ways, 
according to the use to which they are to be put. The 
operation is generally performed in such a way that 
the singed and washed piece is first passed through a 
lime bath of 5 lb. of lime to 100 lb. of goods. The 
material is next washed, acidulated with hydrochloric 
acid, 9i to 1%° B., then boiled— 4 lb. soda, 2 lb. resin, 
and 1 lb. caustic soda being used per 100 lb. of goods; 
washed again, and treated in a chloride of lime bath 
of 1}^ to 2 lb. chloride of lime per 100 lb. of material; 
acidulated with hydrochloric acid, 13^° B.; again 
washed, and then dried. Attempts have often been 
made to combine the processes of chloring and acidu- 
lating, but without satisfactory results, the pieces so 
bleached having a yellow tinge after washing. In 
many bleaching establishments the liming process and 
the boiling are united, the cotton pieces being boiled 
in a lime and soda solution. 

In large cloth printing houses the cotton pieces ' 
are singed first, then washed, limed, acidulated, 
washed again, and afterward boiled out twice with 
soda, caustic soda, and resin. The quantity of in- 
gredients to be used for the boiling operation de- 
pends on whether the cloth is to be treated in the 
open or closed vat, under pressure, and, if the latter, 
the quantity of caustic soda is decreased. After boil- 
ing from 6 to 12 hours, the pieces are washed in the 
washing machine, then entered into the chloride of 
lime bath, next taken out and entered direct into 
the acid bath, in which they remain for a short 
time, after which they are washed again and dried. 
All these operations are performed by the continu- 
ous process — that is to say, the pieces are stitched 
together at the ends and are passed in rope form 
through the different baths in succession. To re- 
move any remaining chlorine, the washed pieces are 
passed through a cold solution of bisulphite of soda, 
and again washed. In the continuous process, care 
must be taken to pass the washed cloth through a 
vessel containing diluted spirits of hartshorn, in order 
to remove every trace of free acid. To bleach 100 
lb. cotton cloth, a lye consisting of 10 lb. lime and 
10 lb. calcined soda is prepared, allowed to settle, and 
the clear fluid is poured into the boiling-out vat. The 
cloth is then entered into the suitably diluted lye, and 
boiled from 6 to 8 hours, after which the liquor is al- 
lowed to run off, and the cloth is cooled with cold 
water. Next, the goods are thoroughly acidulated 
with hydrochloric acid, 14 to 1° B., and washed in the 



washing machine. For 100 lb. cloth, the chlorine 
liquid is prepared from 1}4 to S lb. chloride of lime, 
rubbed in water, in a perforated drum, into a fine 
milk, then strained, and the cleared liquid is used for 
bleaching. The chloride of lime bath is started with 
cold iWater, the prepared cloth being immersed In it 
from 6 to 8 hours, after which it is taken out and acid- 
ulated in a cold bath with hydrochloric acid of 1° B.; 
th' -1 washed and dried. 

The addition of a little petroleum naphtha to the 
boiling-out bath has been recommended, in order to 
increase the cleansing effect, which process has proved 
quite efficient ; in this case, however, the boiling 
water must not contain lime, but only caustic soda, 
resin, and soda. If this mode of cleansing is adopted, 
the cotton cloth is first treated in the lime bath, then 
acidulated and washed, and afterward entered into the 
boiling-out bath. 

It is necessary in bleaching cotton cloth to distin- 
guish between the so-called market bleach and the 
printing bleach. The first does not require the addi- 
tion of resin soap, although when it is used the white 
obtained is always clearer and brighter, but the second 
bleach does. It is well known that print cloth bleached 
without resin soap or not sufficiently boiled out prints 
badly and that a clear white on it is impossible, but 
the co-operation of the dissolving resin is indispen- 
sable for the print bleach, because, besides the natural 
impurities of the cotton that remain in the cloth, there 
are those resulting from the weaving, etc., which are 
removed by the resin soap. 

Experiments for bleaching cotton cloth with per- 
oxide of hydrogen have been quite successful, but it 
has been found that this method is too expensive. It 
has, therefore, not been generally employed, except 
for very fine cotton cloths, the price of which can in- 
clude a suitable charge for bleaching. 

The electrolytical bleaching methods have lately 
been regarded more favorably ; the Hermite mode, the 
oldest, has had to stand many attacks, and it is still 
doubted whether it can be used on a large scale. The 
more recent methods by electrolysis are all based upon 
decomposing a solution by electrolysis and bleaching 
the cloth with it, but it is not yet known what would 
be the result in actual practice, as such a plant re- 
quires the outlay of much capital. The latest bleach 
method — Siemens — i. e., by the use of ozone, is still 
too much a matter of experiment only to be able to 
express an opinion here, the views regarding its prac- 
ticability differing most widely. It is stated, how- 



ever, that by the use of the Siemens apparatus, it is 
possible to generate 20 grammes ozone per horse power 
per hour. This is a very small quantity, but when 
one considers what an immense effect can be produced 
by it, one is almost forced to conclude that, in the 
near future, the bleaching of cotton cloth with ozone 
will be attempted in the cotton goods industry. — Far- 
ber Zeitung. 



The maximum Depth of the Ocean. 

A sounding has recently been taken in the Pacific 
Ocean, near the coast of Japan, which showed a depth 
of 29,400 feet, or approximately 5J^ miles. This is a 
little more than the height of the loftiest mountain. 
Mount Everest, which is situated in the Himalaya 
range, to the north of India. 

How much deeper the Pacific is than this it is im- 
possible to tell; the wire having broken, presumably 
through its inability to sustain its own weight. In a 
previous attempt to reach the floor of the ocean at 
this spot, the wire broke at a depth of 25,800 feet. It 
has been suggested, as one theory of the formation of 
mountain ranges, that they represent the crumpling 
up, or buckling, of the earth's crust under the severe 
contraction strains that were set up as the surface of 
the globe solidified. 

If this be true, the deep ocean valleys or gorges, such 
as this off the coast of Japan, must be the result of the 
same action. Taken in connection with the loftiest 
mountain, this sounding gives a difference in dis- 
tance from the earth's center of about twelve miles, 
orTTT of the earth's radius. 



The Thermophoue. 

This is an electrical apparatus in which sounds are 
produced by the changes in the circuit due to varia- 
tions of temperature. Its use is to measure tempera- 
ture, particularly the temperature in a distant or inac- 
cessible place ; at the bottom of a pond, for instance. 
For obtaining deep sea temperatures it is useful, and 
it may also prove of great service in the ventilation of 
buildings, for by this instrument the temperature of 
any room in a building can be registered on a dial 
placed in the hall. The scientific uses of the thermo- 
phoue are obvious, and it will be of great aid to physi- 
cists in determining the fluctuations in the tempera- 
ture of the soil and the difference in temperature 
between the water at the surface and that at the bot- 
tom of ponds or lakes. 



KECENTLY PATENTED INVENTIONS. 

Enslneerlns. 

Furnace.— Milton T. J. Oehs, Allen- 
town, Pa. This is a furnace especially designed to ntilize 
88 fuel tan bark, mill refuse, and similar material. A se- 
ries of transverse arches is arranged in step-like order 
above the grate, their adjacent edges overlapping and 
spaced apart to form latetal openings for the products of 
combustion to pass between the arches, there being in 
the furnace walls flues whose lower ends open into the 
ashpit below the grate while their npper ends open into 
the fire box below the arches. 



Railway Appliances. 

Car Coupling.— Robert T. Dressier, 

Buchanan, Mich., ana Velimir Timltch, Haetings, Neb. 
According to this improvement the coupler has its draw- 
head pivotally connected with the draw bar for a 
horizontal oscillatory movement, and the draw bar 
is pivotally connected to the car frame and held in 
engagement with adjusting and locking devices whereby 
the bar may be adjusted vertically. The coupling is au- 
tomatically effected when the drawheads come together, 
the uncoupling being effected from the top or sides of the 
car, and the coupling members being positively held 
from jumping up when they engage. 

Fare Box.— Le Roy C. Godwin, Ports- 
mouth, Va. This Is a box adapted to be supported from 
the body of the conductor by a shoulder strap for the re- 
ception of fares, ihe coin after having been placed in the 
box being still visible. There is also a purse or storage 
chamber for the final reception of the coin, provided with 
a suitable locking device. The throat or inlet of the box 
is so made that a coin may be readily passed in, but can- 
not afterward be fished out. 



iniscellaiieoiiB. 

Bicycle Driving Gear.— Dan Greg- 
ory Bolton, Cooperstown, N. Y. This is a changeable 
gear, light, strong and simple, for driving a wheel with 
more power and slower speed up a hill or on rough road, 
or at a greater speed on a level. The change from one 
gearing to the other is readily made by means of a hand 
lever, without inconvenience to the rider, and the con- 
struction is designed to combine the maximum of 
strength with the minimum of weight. 

Bicycle Bell —1. N. Hopkins, Lock- 
port, N. Y. This improvement combines a bicycle han- 
dle and alarm bell, which can be readily placed on the 
handle bar instead of one of the ordinary handles, and be 
operated by the thumb of one hand. The handle is tu- 
bular, and at its outer end is a metallic ring integral with 
a yoke which supports the bell, whose rim is near but 
not in contact with the end of the handle, the external 
form of the bell conforming to the curvature of the han- 
dle, and forming a properly rounding finish for the han- 
dle end. 

Wall Tellurian. —Grant B. Nichols, 

Wapakoneta, Ohio. This is an apparatus adapted to be 
folded againet a schoolroom wall, to take up but little 



space, and comprising an inclined table with apertures 
arranged in an ellipse to represent the path of the earth, 
a second series of apertures representing the path of the 
moon with respect to the earth, a rod in a central 
aperture carrying a ball representing the sun, while ball- 
carrying rods represent the earth and moon, these rods to 
be at any time inserted on the proper date in their re- 
spective apertures, to show the relative positions of the 
sun, earth, and moon. The invention also comprises 
other valuable features designed to facilitate the work of 
teachers. 

Index Cutter.- Frederick C. Meh- 

nert, Goshen, Ind. For cutting the index sheets or 
leaves of books this inventor haa devised an apparatus 
to be easily operated by an inexperienced person, doing 
the work with great precision and rapidity. The book 
whose leaves are to be cut is placed on an adjustable 
platform, when the leaves are laid on a die and beneath 
a presser foot, and, by stepping on a treadle, a cutter 
head is moved down to cut the leaves. The platform may 
be automatically fed lengthwise to bring successive leaves 
in position to be cut. 

Copying Book.— Edwin Fowler, Kan- 
sas City, Mo. This is a letter press book having a series 
of sheets forming surfaces receptive of copying ink for 
press copying, the sheets bearing consecutive numbers or 
letters in copying ink, which numbers are transferred to 
letters copied. By this means copied letters may be con- 
veniently designated and found in the copying book. 

Hydrocarbon Burner. —Jacob W. 

Rees, Cleveland, Ohio. This burner is adapted to bum 
either oil or gas, producing the gas from oil, and is pro- 
vided with an asbestos-lined drip pan adapted to be set 
in the fire box of an ordinary cook stove, burners being 
supported on standards above the drip pan to bring the 
flame to the proper position. Oil burned on the drip pan 
generates gas in a generator supported above the pan 
when the apparatus is employed as a generator and 
burner. 

Typewriter Attachment —William 

S. Bigelow, Boston, Mass. This invention provides a 
simple device by which the key when depressed will be 
held down, as when upper case or figure printing is t<i 
be done, the key being released by a natural and easy 
movement of the hand and finger, when such printing is 
finished, to throw the machine into normal position. An 
independent spring catch is adapted to engage and pro- 
ject above the key to hold it depressed, the key being re- 
leased by a wiping or drawing movement of the opera- 
tor's finger. 

Photographic Shutter Releaser. 

—Arthur M. Boos, Boston, Mass. To automatically re- 
lease the shutter, in time or instantaneous work, en- 
abling the photographer to be away from the camera 
while the exposure is made, this inventor has provided 
a device for pressing the shutter-releasing button, the 
device being normally held out of contact by a fuse 
string, the time of burning of which regulates the dura- 
tion of the exposure. 

Musical Instrument. — Lewis E. 

Pyle, Elam, Pa. This invention relates to mandolins. 



guitars, etc., and provides an instrument designed to be 
rich in melodious tones, while it is arranged to prevent 
bending of the neck, and formed to fit properly on the 
body to facilitate executing the music. The body of the 
instrument is approximately heart-shaped, and the tail- 
piece is located in the recess at the base of the instru- 
ment, being thus protected from contact with any sur- 
face on which the instrument may be placed. 

Fish Pond.— Charles Braaf, New York 

City. This is primarily an apparatus to afford amuse- 
ment., comprising a pond or aquarium inwhich artificial 
fish may be placed and kept constantly moving to repre- 
sent life, the water being also in motion. The construc- 
tion is such that a single attendant may wait on visitors, 
and a stand is also provided for the display of prizes, 
each fish being numbered and the prizes being for euc- 
cessful fishers. 

Bedstead. — A n dre w Stratton, 

Augusta, Wis. This is an improvement in bedsteads 
which have legs that fold and provided with casters for 
easy movement. A supplemental frame is arranged to 
telescope on the bed frame, and prop legs pivoted on one 
frame have their ends arranged to engage the other 
frame, there being means to hold the prop legs in ad- 
justed position. The bedstead, when not in use, may 
be made to take up but little floor space. 

Bath Tub.— Elizabeth G. Smith, New 

York City. This invention provides a tub which may be 
readily moved from place to place and conveniently set 
up, the tub having a collapr;ible frame, the bottom and 
auxiliary sides of which are formed of a sheet of water- 
proof material, the sheet having stiffened edges adapted 
to pouring water therefrom, while removable fastening 
devices hold the sheet in engagement with the upper 
edges of the frame. 

Stove. — Mark W. Foster, Pecatonica, 

Hi. In heating stoves which have a horizontal dam- 
per or diaphragm dividiuff its interior into two compart- 
ments, this invention provides an improved construction, 
there being a slidable horizontal damper in the combus- 
tion chamber with a central opening directly beneath the 
pot hole, there being an independently slidable plate for 
closing the opening. Special means are also provided 
for suspending and rocking the grate. 

Vehicle Running Gear. — James 

Duncan, Adelaide, South Australia. This invention 
provides for the employment of a special spring bed ex- 
tended so as to also form a draught bar, at the two ends 
of which are lugs or joints which are fitted to and re- 
ceive the shaft ends or pole bracket ends, the joints be- 
ing above the springs. The improved construction, 
which is applicable to buggies and other four-wheeled 
road \'ehicles. is designed to obviate a great deal of fric- 
tion, wear and rattle. 

I Vehicle Curtain. — Frank Lane, 

I Newark. Ohio. For buggies, phaetons and similar top 
I carriages, this invention provides a curtain arranged to 
be easily and quickly operated to open or close the sides 
of the vehicle, the improvement comprising a tubular 
casing or socket in which is joumaled a spring-pressed 
roller carrying the curtain. 



Thill Coupling.— Frank W. Warner, 

Angelica, N. Y. This coupling has a clip plate with 
transverse slotted socket in which is held the shank of 
the thill iron, screw bolts across the ends of the socket 
bearing on the ends of the shank. The clip plate is 
formed of a single piece of sheet metal having one end 
wider than the other, the opposite sides of the wider end 
having opposite wings oppositely perforated. 

Truss.— Joseph Fandrey, Santa Bar- 
bara, Cal. This is a device for the support and reduc- 
tion of hernia, and designed to be specially adapted for 
the cure of abdominal ruptures, while being easy to wear 
and not liable to shift from its position. 



Designs. 

Pump Casing.— Aquila B. Marshall, 

New York City. This design shows a casing especially 
designed for a bicycle air pump, and having a cylindrical 
portion and a broadened end. 

Badge. — Charles A. Barker, New York 
City, and Frederick L. Green, Long Island City, N. Y. 
This design simulates an elephant in profile and in front 
view, while a spur from the back forms a support. 

Christmas Tree Ornament. —Vic- 
tor A. De Prosse, San Francisco, Cal. This design af- 
fords a decoration made to represent a conventional 
flower or lily. 

Note.-— Copies of any of the above patents will be 
furnished by Munn & Co., for 26 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Photography: its Material and Ap- 
pliances. With some remarks for 
the use of non-proficients on their 
choice and application. London: 
John Birch & Company, Limited. 
1895. Quarto. Pp. 140. Profusely 
illustrated. Price $3. 
This work is issued for circulation in foreign countries 
and especially in the British colonies, and is issued by the 
well known firm of merchants and engineers, who do a 
large commission and manufacturing business. The first 
part of this work is devoted to descriptions of photo- 
graphic apparatus and directions and formulas for work- 
ing various processes. The second part is devoted to a 
priced catalogue of photographic apparatus. It is rather 
extraordinaiy to make buyers pay for a trade catalogue; 
it is, however, an English custom. The reading matter 
in the front occupies only 138 pages and is hardly vrrth 
the price charged— seven shillings and sixpence. 

American Steam and Hot Water 
Heating Practice. New York : 
The Engineering Record. 1895. Pp. 
317. Large 8vo. Profusely illustrated. 
No index. Price $4. 

This is a selected reprint of Important articles which 
have appeared in the Engineering Record, a journal of 
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high standing. The present work, which is sure of a 
large sale, is intended to supplement ■■* Steam Heating 
Problems," which was published in 1888. The new 
volume includes a description of some of the best expo- 
sitions of heating and ventilating design as applied to 
modem structures of the most extensive kind, as well as 
a description of various problems arising in this depart- 
ment of building engineermg. The book is profusely 
illustrated with large scale plans and details of some of 
the best known installations in the United States, and 
includes work done in the ordinary residence up to the 
largest and most expensive plant for heating public 
buildings and churches. The work can be especially 
commended for the excellence of these plans, which seem 
to leave nothing to be desired. It is to be regretted, how- 
ever, that an index was not provided, for even the very 
full table of contents does not take the place of an index, 
with which all scientific and technical books should be 
provided. 

PHYSiOLoaY. By A. Macalister, LL.D., 
M.D. London : Society for Promot- 
ing Christian Knowledge. 1895. Pp. 
123. 18ino. 59 illustrations. Price 40 
cents. 
This book belongs to the "Manuals of Elementary 
Science" series. The author has endeavored to present 
in a simple and concise form some of the elementary 
principles of the physiology of man. As the space at 
disposal is small, the author has selected suchjportions of 
the subject as are calculated to be of use to the general 
reader who is desirous to possess an intelligent apprecia- 
tion of the nature of the parte of the body tmd their sev- 
eral functions. 

How TO Study Strangers by Tem- 
perament, Pace and Head. By 
Nelson Sizer. New York : Fowler & 
Wells Company. 1895. Pp. 380. 8vo. 
300 illustrations. Price $1.50 in cloth, 
paper 70 cents. 

The author of this work has for more than half a cen- 
tury been engaged in the study of human character, and 
as the result of such long and varied experience has pro- 
duced a book the object of which is to teach one how to 
read the character of the stranger or the friend. It is 
eminently practical in its teachings, simple and pointed 
in its language. The three leading features of the book 
are : I. The . Analysis and Illustration of the Human 
Temperaments. II. Child Culture. III. Character Stu- 
dies. 

Report of the Board of Library 
Commissioners of New Hamp- 
shire. December 1, 1894. Concord, 
N. H. 1894. Pp. 77, 8vo. 
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llu charge for Insertion vmdtr this head is One Dollar a line 
for each insertion : a'oout eight words to a line. Adver- 
tisemenit must be received ai jmblication o^ce as eariy as 
Thursday morning to appear in the joUo wing week's issue. 



Marine Iron Works. Chicago. Catalogue free. 

■' C. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Screw machines, million macnineH, and drill presses. 
The Garvin Macb. Co., Laicrht and Canal Sts.. New York. 

Use the Hou^b Security Cash Recorder. Entirely dif- 
ferent from a Cash Register. Hougb Casb Recorder Co., 
Soutb Butler, N. Y. 

Tbe best book for electricians and beginners in elec- 
tricity la "Experimental Science,"by Geo. M. Hopkins. 
By mail. 94 ; Munn & Co.. puWishers.Sei Broadway. N. Y. 

5tb edition Thompson's Dynamo Electric Machinery 
Thoroughly revised, rewritten up to date; with new UIub 
trations. ^.50. Spon & Chamberlain, 12 Cortiandt St., 
New York. 

^"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on appliratfon. 



TO INVENTORS. 

An experience of nearly fifty years, and the preparation 
of more tban one Dundred thousand applicaUons for oa- 
ten is at borne and abroad, enable U8 to understand tbe 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the paieni laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of natents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with tbe times and our ex- 
tensive facilities for conducting tbe business. Address 
MUNN & CO., Office Scientific American, a61 Broad- 
way, New York. 
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For wblcb Letters Paleni of (he 
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December 3, 1895, 

»ND EACH BEARING THAT DATE. 

[See DOte at end of list about copies of these patents.] 
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DKClSinBER, 1895. -(No. 132.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors showing a residence in the 

Colonial style recently erected at East Orange, N. 
J., at a cost complete of $11,000. Three perspec- 
tive elevations and floor plans, also an interior 
view. An excellent design well treated. S. W. 
Whittemore, architect, East Orange, N. J. 

2. A Colonial house at Madison. N. J. Perspective ele- 

vation and floor plans. Cost complete $5,500. 
Architects, Messrs. Child & De^GolI,. New York 
City. 

3. A Colonial dwelling at Montclair, N. J. Two per- 

spective elevations and floor plans. Architect, 
W. E. Bloodgood, New York City. A unique de- 
sign. 

4. Two perspective elevations and floor plans of a house 

recently erected at Brick Church, N. J., at a coat 
of $2,700 complete. A pleasing design. Architect, 
Mr. F. R. Hassman, Orange, N. J. 

5. View of the new City Hall, Philadelphia, which has 

been erected at a cost of over $20,000,000. The 
building is of white marble and covers four and a 
half acres. Is absolutely fireproof. The height of 
this building is 547 feet 3^ inches, being, with two 
exceptions, the highest building on the earth. The 
exceptions being the Washington Monument and 
the Eiffel Tower. The next highest building on 
earth is the Cologne Cathedral, which is 510 feet. 

6. View of the facade of the magnificent new Boston 

Public Library, Boston. Architects, Messrs. 
McKim, Mead & White. New York City. 

7. Residence at Bensonhurst-by-the-Sea, L. I. Two per- 

spective elevations and floor plans. Cost complete, 
$8,500. Architect, S. S. Covert, New York City. 

8. Perspective elevations and floor plans of a cottage at 

Oakwood, S. L, recently erected at a cost of $2,800 
complete. An attractive design. 

9. Miscellaneous Contents: Testing house pipes and 

drains.— A combination bathtub and washstand, 
illustrated. —The permanence of modern dwellings 
and public works.— An improved steam and hot 
water heater, illustrated.— Moving a large factory. 
—How to fix paper on drawing boards.— A quick 
water heater, illustrated.— Improved toilet room 
fixtures, illustrated. —A single track parlor door 
hanger, illustrated.— An improved furnace grate, 
illustrated.— Cements in mason work An im- 
proved furnace, illustrated. — A regenerative gas 
heater, illustrated — Improved woodworking ma- 
chinery, illustrated. 

The Scientific American Building Edition is issued 
monthly. $3.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Magazine of Architectfre. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. 

The Fullness. Richness, Cheapness, and Convenience 
of this work have won for it the Labqbst CiRCUTiATioN 
of any Architectnral Publication in the world. Sold by 
all newsdealerg. MUNN & CO., Publishers, 

361 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Ret'ereiiccB to former articles or answers should 
give date of paper and pa^e or number of question. 

Iiiqiiiricii not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. eacS must take ids turn. 

Buyers wishing to jnirchase anj article not advertised 
in our columns will be fumiflhed with addresses of 
houses manufacturing or carrying the same. 

Special Writleii liiroi-ination on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Siippleiiieiits referred 
to may be had at the office. Pnce 10 cents each. 

Booi(8 referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Adding macbine, G. H. RoKers 550,764 

AdbesiTC from sulpbite liquors, obtalninfr, C. D. 

Ekman 55a 712 

Adjustable washer. F. Hewitt 550,614 

Advertising match, C. F. Burger 550,585 

Aericulturpl implement fender, Griffith & Biggs.. 550,880 
Alarm. See Lowpressure alarm. 

Alarm attachment, electric time, M. Wolflf 550,857 

Armature, H. G. Reist 550,692 

Armor plates, cementation of, H. Schneider 550,727 



Filter, Brinckman & Wlederholdt 650,583 

Filter, H. Deck 650,697 

Fllter.J. Graves 550,680 

Filter, C.G.Worthington 560,706 

Filter press, F. A. McKeone 550.639 

Filtering stopper for bottles, J. J. Van Hest 650,899 

Firearm, magazine, J. M. Browning 650.778 

Fire extinguisher, automatic. W. W. Burson 650.820 

Fireproof construction. W. Orr 550,801 

Fireproof floor, O. Hammerstein 650.612 

Fishing reel, T. J. Halleek 550,883 

Flanging presses, adjustable bydraulic cylinder 

for B.A. W. Jefferiea 550.916 

Fluid supplying device, A. C. Getten 550.609 

Flywheel brake, L. Jacob 550,792 

Fork with removicc plunger, A. Young 550,768 

Furnace. See Electric furnace. 

Furnace for beatine slabs, Bagley & Roberts 550,771 

Gage. Bee Bevel gage. 

Galvanized sbeets, apparatus for cleaning or 

washing and drying, S. T. Thomas 550,806 

Game apparatus, W. G. Bristow 650,584 

Game apparatus, M.J. Post 550,803 

Garbage treating apparatus, C. A. Weeks — 650.664 

Gasennine. rotary, W.R. Campbell 550,742 

Gas engine, J. W. Lambert 650,832 

Gas or combustible vapor motor engine, Burt & 

McG he e 560,674 

Gasor vapor tnsine, O. Colborne 550,675 

Gate. See Irrigation bead gate. Railway gate. 

Gate, C. A. Huffmaster 550.720 

Gear, friction. C. & H. Burgon.... 550,862 

Generator. See Steam generator. 

Glass beveling machine, R. A. Schlegel 650,695 

Glasses, macbine for grinding edges of optical, J. 

E.Germain 550,787 

Glasses, macbine for polishing optical, J. E. Ger- 
main 550.789 

Glasses, machine for rough grinding optical, J. 

B.Germain 550.788 

Glove, R. R. Cbant 550,592 

Grate, rocking. J. Halpin 550,754 

Grave vault, J. G. Gray 550.610 



Awning and h-ame, combined, G. M. Selck 550.847 Grinder, plane and cblsel. J. Mowrer 650,635 

Axle lubricator, J. D.Lyon 550,833' Hame, T. C. Hackett 550,882 

Baling press, P. K. Dederick 550,598 Hammer, power, W.H. Botting 650,581 

Bed, folding, F. W. Ratzel 550,933] Hanger. See Shafting banger. 

Bedstead iron, E. F. Tilley 550,864 Harness, W. N. Carlisle 550.936 

Bencb. See Wash bencb. Harrow, L. J. Becker 550.859 

Bending macbine, hydraulic, W. L. Shepard 550,766' Harrow, disk, R.K.Swift 550,661 

Bevel gage, C. Byrne 650,904 Harrow, roller trucli, J. Anderson 550,576 

Bicycle, J. E.Lowe 550,629 Hat and coat rack. H. Westphal 550,736 

Bicycle bell-actuating brake. W. A. Hay 550,718 Hay rake, J. M. W. Long 550.722 

Bicycle crank banger, Bumham & Alsup 550,587 Hay rake, sulky, D. M. Jennings 650,889 

Bicycle haneers, machine for forming, P. Forg.... 550,750 Heater. See Hot water heater. Steam or hot 



(6671) W. B. McP. asks : 1. Is there 

any foundation for the theory of getting better health by 
sleeping with the head to the north ? If so, why ? A. 
It is doubtful if any particular benefit is derived from 
sleeping with the head to the north. Yet it has been as- 
serted by nervous people that a difference was notice- 
able in their temper and composure with changes of 
sleeping position in regard to the magnetic polarity of 
the earth. 2. Where can I get the glass tubes, retorts 
and other implements necessary for a few simple experi- 
ments in chemistry? Is there any firm that manufac- 
tores them that issues a catalogue ? A. Address Euner 
& Amend, Third Avenue and Eighteenth Street, New 
York, for catalogue of chemical furniture and supplies. 

(6672) W. F. C. writes : When steam 

boilers are full of water, is it possible to raise the tem- 
perature and pressure to a dangerous degree ? If not, 
the water jackets surrounding gas engine cylinders might 
be filled in a similar way and the necessity of maintain- 
ing a contmuous circulation of cold water avoided. A. 
There is danger in heatmg a closed boiler full of water. 
The expansion of the water would rupture the boiler if 
there were no safety valve. It is a common practice to 
use an iron open tank filled with water and connected 
with the water jacket of a gas or gasoline engine in such 
way that a continuous circulation of water through the 
cylinder jacket takes place, the large surface of the 
iron tank being sufficient for keeping the water cool. 

(6673) J. W. hays: I want to know 

what is the best way to keep the windows in a store from 
sweating and spoiling the goods. A. To keep frost, etc., 
off plate glass windows, keep the inside air dry, or inner 
sash tight, so that the air in window inclosure will be 
cold, and ventilated from the outside. A partial remedy 
is to have ventilating openings in the top of the window 
casing. A thin coat of pure glycerine applied to both 
sides of the glass will prevent any moisture forming 
thereon, and will stay until it collects so much dust that 
it cannot be seen through. Surveyors can use it toad- 
vantage on their instruments in foggy weather. In fact, 
it can be used anywhere to prevent moisture from form- 
ing on anything, and locomotive engineers will find it 
particularly useful in preventing the accumulation of 
steam as well as frost on their windows during the cold 
weather. 

(6674) N. B. W. asks: 1. What is the 

best proportion of air and gasoline vapor for a gasoline 
engine? A. S6 to 40 volumes, according to the composi- 
tion of the gasoline. 2. At what temperature will it ex- 
plode? A, At a full red heat, say SOOO^ Fah. 3. Describe 
Tesla's electric motor. A. See our Supplement, Nos. 
692, 944, 1025. 

(6675) H. A. W, asks how to make 

French mustard. A. The following is M. Lenormand's 
recipe: Flour of mustard, 2 lb.; fresh parsley, chervil, 
celery and tarragon, of each "^ oz ; garlic, 1 clove (or 
head); 12 salt anchovies (all well chopped); grind well 
together, add salt, 1 oz.; grape juice or sugar to sweeten, 
and sufficient water to form the mass into a thin paste by 
trituration in a mortar. When put into pots a red hot iron 
is momentarily thrust into the contents of each, and a 
little wine vinegar added. 

(6676) H. J. T. asks how to make gela- 
tine capsules. A. Dissolve in a water bath 10 parts of 
gelatine, 2)^ parts of sugar, 1)4 parts of gum arable in 10 
parte of water. Take iron pins, the lower ends of which 
are pear-shaped and slightly oiled, dip in this solution when 
it is lukewarm. When the gelatine films are congealed, 
detach them, and place in holes of the same size in 
wooden forms, to dry. The capsules are filled with the 
desired medicine and closed with a drop of the same so- 
lution. 



Bicycle saddle, F. Douglas 550,925 

Bicycle top, Iii^ricb & Donovan 550.709 

Billiard table cushion, B. H. Fogg 550.715 

Bin, R. J. Walker 55ii,9C0 

Bmder, temporary, A. L. Wela 550,809 

Birdstarter. J. J. Kintr 650.918 

Block. See Paper building block. 
Boiler. See Water tubeboiler. 

Boiler, L. Saunders 550,846 

Boiling pan, heater, cooler, etc., C. Postranecky.. 550,843 

Book boarding apparatus, J. Ring 550.844 

Bottle, Adams & Jenkins 550,934 

Box. See Knockdown box. Music box. Musical 
box. 

Box,J. R.Cooke 550,870 

Bracket. See Shade roller bracket. 
Brake. See Car brake. Flywheel brake. Vehicle 
brake. 

Brake beam, F. U Lamkey 650.625 

Brakeforbi cycles, etc., W. L. Stewart 550.851 

Brake wheels, device for cooling, W. H. Morgan.. 550,723 i 

Brick conveyer, G. A Challman 550.744 ' 

Brick drying kiln, T. B. Campbell 550,708 i 

Brick press charger, B.C.White 550.667] 

Brushes, manufacturing. J. F. Mumford 550,799 

Busgy top attachment, W. W. Krutsch 550.624 

BunB. vent, Buerling & Alienberg 550,903 

Burner. See Oil burner. 

Button forming macbine, G. Carlyle 550,590 

Caole roadway, J. B. Marti ndale 550,631 

Calorimeter, steam. G. H. Barrus 550,814 

Can. See Liq ui d containinc can. 

Can cover, hinged, G. T. Peters 550,842 

Car bolster. W. Case 550.906 

Car brake, E. E. La Rose 550,627 

Car coupling, W. T. Ellis 650,606 

Car coupling. J. D. McDonald 650,836 

Car couplinsr. A.C.Thompson 550,732 

Car fender, T. Cocheu : 550,869 

Car fender. H. M. Hill 550,615 

Car fender. A. C. Woodworth 550,928 

Car fender, street, D. S. Macorquodale 550,684 

Car llKhting apparatus, electric. W. Biddle 550.860 

Car, railway. J. F.Munsle 550,835 

Car. railway sleeping, J. M. Burton 550,863 

Carburetor, L. M. Bourgeois, Jr 550,776 

Carding engine feeder, J. F. Geb 550,913 

Carriage sprinc. J. McKinstry 550,800 

Carrier. See Elevated carrier. I 

Cattle Kuard. Botsford & Baldwin, J r 550,816 

Cement, process of and apparatus for manufac- 1 

tureof. Hurry & Seaman 550.619 

Centering and holding shafts, etc., tool for, F. C. 

Thielseher 550,767 

Chain, A. Shedlock 550,921 

Chain, macbine for automatically manufacturing 

sheet metal, F. Egge 650.605 

Chair. See Infant's chair. Pbotographic posing j 

chair. I 

<:himney, C. Bngert 650,876 

Chopper. See Cotton chopper. ■ i 

Cbum and butter worker, combined. Brown & I 

Fareo 55a902 

Churn and butter worker, combined. C. Owens 550,687 

Chute, adjustable grain, C. Moradelli 550.S12 

Ciwar bunching macbine. E. Pisko 550,802 

Cigar liKhter, electric, J. F. McLaughlin 650.686 

Clipping machine, G. H. Coates 550,593 

Clock, selt-winding electric, C. M. Crook 550.822 

Cloth doubling machine. A. F.Abbott 550,573 

Clothes drier, D.U. & J. H. Payne 550,689 

Coal or rock drill. B. A. Legg 550,892 

Codfish shredding machine. F. J. Repp 550.645 

Cotfee pulping machine. M. Mason 550,834 

Commutator. H. P. White 550,703 

Concentration of minerals by means ot compress- 
ed air, apparatus for. J. C. Fell 550,911 1 

Condensing and water cooling apparatus, steam, ' 

H. H. Tracy 550,922 

Confectionery machine, S. Croft 550.746 

Cooker, steam. G. B. Davis 650,924 

Cooking apparatus, ettg, A. Cbevalle 550,908 

Cord, stiffening. E. K. Warren 550,855 

Cotton chopper, J. I. Dunlap 550,603 

Cotton gin, roller. O. F.Goodwin 550,753 

Coupling. See Car coupling. Detachable coup- 
ling. 
Cover for cooking utensils, W. C. Mapledorum.... 550,894 

Cuff holder, D. Miller 550,920 

Cultivator attachment, W. F. Farrell 550.713 

Cultivator, disk, R. K. ywift 550,660 

Cultivator, wheeled, W.H. Kellocg 650.622 

Cut-off tool, H. C. & A. E. Zeunert 550.671 

Cutter head knife, A. W. Nelson 550,838 

Dental gold foil, E. De Trey 550.808 

Detachable coupling. S. R. Dresser 550,601 



water heater. 

Heati ng device, G- W. Howard 650,617 

Hedge plashing appliance. M. Neil 550,640 

Hog ringing device, Golling & Kieffer 550,879 

Hooks and eyes, construction of. J. C. Newey 650,839 

Hot water heater and cooking range, combined, 

Ekstrand & Waterman 550,677 

Hunter's hitnd. Murphy & Beck 550,762 

Hydrant, Are, W. W. Corey, Jr 550,695 

Hydraulic jack, J. Weeks 650,702 

Hydrocarbon motor, J. E. Friend 550.785 

Indicator. See Seat indicator. Speed indicator. 

Inkstand, F. Cariaon .- 550.780 

Infant's chair, V. E. Harvey 550,613 

Insect trap, C.H. Lawton.... 550.891 

Insulator, cross-over, F. C Beron 550.673 

Irrigation head gate. j. M. Bads 550,710, 550,711 

Jack. See Hydraulic jack. 
Kiln. See Brick drymg kiln. 

Kiln for burning clay wares, A.Yates 550,707 

Knife. See Cutter bead knife. 

Knit fabric, tubular, H. E. Hincbliff 650,874, 550,875 

KniitiuK macbine, circular. W. L. & A. T. Cath- 

cart . 650 591 

Knockdown boxl B.M.' Scott.'.".''.'.'.'.".'.'.'.*.'.'.'.*.''.''.'.'.'! 550*648 

Label macbine, F . Talcott 550,731 

Lace fabric, twist, E. Cope 550,746 

Lamp, electric arc, T. E. Adams 660.574 

Lamp, electric arc. Doubrava & Donat 550,600 

Latbioe, furring lor metallic, G. M. Wrlcht 550.6*i9 

Leather folding macbine, C. A. Bonney 550,929 

Liquid containing can. M. L. Schlueter — 550,696 

Lock. See Permutation lock. Seal lock. 

Lock, C. M. Stone 550,655 

Loom shuttle binder. J. Cowgill :.... 550,596 

Loom shuttle tension device, 3. M. Hamblln 550,611 

Low pressure alarm, G. Heffner 550,884 

Lubricator. See Axle lubricator. 

Lubricator, H.P.Holt 550.887 

Lumber trimmer, T. A. Coleman 550,594 

Masb macbine, J. Rrauer 650,817 

Measuring and winding ribbon, apparatus f or, S. 

Blumentbal 560,741 

Measuring apparatus, trousers. Harris & Stern. ... 550,827 
Measurinc instrument, electrical. H. C. Parker... 550,841 
Metal wheel and making same, W. P. & J. W. 

Bettendorf 550,815 

Metallic surfaces from corrosion, composition 

for protection of, >1. D.Fleming 550,714 

Meter. See Electric meter. 
Mill. See Sawmill. 

Mining macbine, B. S. McKinlay 650,895 

Moistener for envelopes, stamps, etc., A. M. 

Osmun 650,763 

Motor. See Hydrocarbon motor. 

Mule, self-actiog, G. C.Hawkins 560,790 

Music box, L. Gagnaux 550,786 

Musical box, A. Junod 550,917 

Nozzle, C. H. Pbill i ps 550.643 

Nut and making same, lock, J. C. Richardson 550,898 

Nut lock, W.Case 550;905 

Oil burner, C. Wbittingbam 650.704 

Oil supplyine device. C. Mascbmeyer 650,932 

Oils, purifying solvent extracted, H. Frascb 550,716 

Oleaginous matter from solvents, apparatus for 

separating, J. F. Lester 550,628 

Ordnance, breech mechanism, L L. Driggs 551,602 

Ordnance, pneumatic recoil check for. H. A. 

Spiller ■ 55(1.654 

Organ reed voicing machine, C. N. Rand 550,644 

Packing, metallic, E. M. Hedley 550,755 

Padlock, permutation. J. H. Whittington 550.668 

Paper building block, W. T.Jefferson 550.793 

Permutation lock, J. W. Packard 550,641 

Permutation selector. A . B. Strowger 550.658 

Photographic developing apparatus, E.N. Dicker- 
son 550.599 

Photographic posing chair. M. C. Burr 550,588 

Pile coverlDg. C. H. Staniforth 560.927 

Pipe cleaner, waste, F". H Hoyt 650,914 

Pipe wrench. M. H. Riza... 550,693 

Planter clutch, corn, G. 8 Gundersen 550,826 

Plating, dynamo-electric macbine for, W., M. 

Thomas 550,663 

Plow fifth wheel attachment, A. F. Jackson 550,931 

Plow, gang, H. Sommerfeld 550.651 

Pole hound, C. A. A lien 550,769 

Press. See Baling press. Filter press. Printing 

press. 
Printiuff metal sbeets, delivery device for litho- 
graphic presses for, M, Auerbach 550,813 

Printing press, color, W. C. Wendte 550,735 

Pump valve. R. G. Stone 550.730 

Punching ttachine, multiple. E. B. Stimpson 550,805 

Rack. See Hat and coat rack. 

„. _ -. Railwav cattle guard, H. M.Jack 550.915 

Ks tilling apparatus, water, T. G. Springer 550,849 Railway cattle guard, J. M.Lee 550,759 



Do or bolt operating mech anism, G. M. H udson . 550,719 

Door, flexible. A . S. Spaulding 550,652, 550,653 

Draw bar, A. Brauer 550.818 

Draw bar attachment, A. D. Stentiford 550.860 

Drier. See Clothe 8 drier. Sand drier. 

Drier, E. Theisen 550,852 

Drying apparatus, F. Hlorth 560,681 

Drill. See Coal or rock drill. i 

Drill for boring curved holes, Elliott & Carring- I 

ton 550,783 

Drum, beating, R.F. Saxton 550,804 

Dust collecting system, pneumatic, W. R. Mar- 
shall 550.796 

Electric furnace, F.Chaplet 550,866 

Electric lighting systems, distributing electricity i 

to, C. M. Davis 550,782 

Electric machine, dynamo. H. P. White 550,666 

Electric meter. T. Duncan 550,823 

Electric safety device. E. Thomson 550,733 

Electric switch, C. Bach, Jr 650.577 

Electrical protective appliance. A. H. McCullocb. 5C0.638 

Electroplating, bolder for, E. K.Allen 550.812 

Electrotherapeutic apparatus, C. Palmleaf 550.688 

Rlevated carrier. W. P. Brothers 550,777 

ElGvator,H. W.Forslund 550,784 



Railway crossing, S.J. Austin 550,770 to 530.772 

Railway eate.G.A. Reynolds 550,726 

Railway gate, automatic. J. F. Small 550,649 

Railway mechanism, cable. L. J. Hirt 550,616 

Railwav spike. J. A. Markoe 550,795 

Railway switch, automatic. A. G. Lawrence 650,926 

Railwav switch, automatic electric, R. V. Cheat- 
ham 550,868 

Rake. See Hay rake. 
Record er. See Ti me recorder. 

Refructometer. H. L. De Zeng, Jr 550,747 

Regulator. See Temperature regulator. 
Ring, see Swinging ring. 

Rotary engine, G. Brambel 550,582 

Rotary eneiiie. J. D. Keller 550 721 

Rubber bootleg. C. W. Eastwood 650,604 

Rubber overshoe, W. B. Kinsley 560,829 

Safe. J. P. Hallenbeck 550.717 

Salter device, automatic stock, W. F. lawler. . , .. 550,158 

Sand drier, J. H.Finlay 550,624 

Sand drier. D. E. Moran 550,798 

Sash balance, J. M.Smelser 550.650 

Sash balance and holder. J. M. Glick 550.75:.' 

Sash bar, metaUic, A. J. Timoney ."150.807 

Sawing machine, veneer, E. Myers 550.6.?? 



Elevator and dumping device F. J.NowIln 550,840 Sawmill. G. W.Gray 550.825 



Elevator safety catch. J. S. Cbase 650^867 

Engine. See Gas engine. Gas or combustible 

vapor motor engine. Gas or vapor engine. 

Rotary engine. Steam engine. 
Engines, adjustable igniter for explosive, T. G. 

Cantrell 550.748 

Evaporative condenrer for fluids. E. Theisen 550,853 

Evaporator. J. Van Ruymbeke 650,699 



Scraper, W. Daw (r) 11.516 

Seal lock, T. Mounce 550,634 

Seat indicator, sliding, W B. Peet 560,642 

Separating and amalgamating apparatus, G. W. 

Kitts 550.608 

Separator. See Steam separator. 

Sewage, device for removing, separating, and fll- 

tPricg, G. A. Alger _..._ v^- •■„■■■■. ^'I^ 



Exchange system, automatic. J. (). Smith 550,729 Sewing machine feed mechanism, J. F. Hardy 550,930 

Exhibition stand, H. A. Bucbholz 550,779 Sewinc machine presser foot, shoe, B. F. Mower.. 550,761 

Eyeglasses or spectacles, A. B. Butterfleld 650,864 Sewing macbine shuttle cop holder. S. W. Ward- 

Pabric. See Knit fabric. Lace fabric. well, Jr 550,701 

Fan. J. Grant 550,679 Sewing machine welt guiding device, F. W. Mer- 

Fan and concentrator, centrifugal exhaust, W. rick 550,760 

R. Marshall 650,797 Shade roller bracket, C.H. Whltmore. 550.901 

Fats, making edible, Cordeweener & De Kunwald 550.676 Shaft, dumbwaiter or elevator, H. A. Winkopp... 550,810 

Feeder and mixer, combination, J. Fenimore 550,912 Shafting haneer. horizontal. J.J. Busenbenz 550,689 

File, A. J. Wells 650,923 Shelf, swmging or banghig, J. Kunkel 650.830 

Fileholder, B. W.Farnham 650,607 Ship, J. Bluemel c 650 580 
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Sbips. (neADS for seciirfDR and releaaini; boats on 

boariJ. C. J. F. De Vos... 550.700 

Sliovel and poker, combined. J. L. Broy 550^ 

Shower batb apparatus. VV. W. Whitcomb 560,665 

Shutter fastener. P. Krupp 550,623 

Shutter, flexible, H. N. H. Lugrin 550.630 

Sifter, ash, H. M. Smith 550,697 

SIpnal circuit, J. V. Youns 550,670 

SolUerinp machine, can. C, H. Ayars 550,773 

Speed indicator and alai-m, Blumenstein & Bob- 

ai en 550.775 

Spinning and doubling frames, apparatus for 

lubricating spindles of. T. Ashton 550.858 

Spinning and twisting; trame rail, G. A. Draper.... 550.^10 

Spinning machinery, P. Bazin 550,740 

Spooling machine. A. K. Rlioades 550,897 

Spring. See Carriage spring. 

Sprocket wheel, P. Forg 550,749 

Spur.G. Kuhn 550,890 

Stamp, time, G. E. Emerson 550,678 

Stand. See Exhibition stand. 

Steam engine, A. Lesperance 650,919 

Steam generator, J. H. Ladd 550,831 

Steam or hot water heater, W . Vanderman 550,734 

Steam separator. A. Burlingame 550,586 

Steam trap. B. W. Hill 550.886 

Stool, piano, C. W. Munz 560.iB5 

Stopper. See Filtering stopper. 

Stove, oil heating, C. Munzoer 550,636 

Stove or range, E. R. Cahoone 550.865 

Street sweeper. D. H. Holiingsworth 550,828 

Sulky, E. N. Higley 560,885 

SwiogiQp ring, O. B. Huebel 550,791 

Switch. See Electric switch. Railway switch. 
Telepbone exchange system, automatic, J. G. 

Sn-ith 550,728 

Telepbone switcbboard signaling apparatus, C. E. 

Scri bner 550,765 

Temperature reeulator, C. A. Howard 550.618 

Tether, J. C.Jones 550,620 

Thread paper, F. Svbre 550,662 

Timber, preserviUE, Curtis & Isaacs (r) 11,515 

Time recorder, workman's, VV. Whitehead 550.856 

Tire inflater, D. McKenzie 550.8,^ 

IMre, pneumatic wheel, F. M. (Jrowoey 550.881 

Tongue support, wagon, P. Dittman 550,748 

Trap. See Insect trap. Steam trap. 

Trench machine. J. L. Potter 550,690 

Trim mer. See Lumber tri mmer. 

Trolley wire crossing, J. C. Kinney 550.683 

Trousers guard. W. L. Barber 550,739 

Truck, car. G. A. Aeiichbacher 550,935 

Truck, car. P. M. Kling 550,757 

Trucks, Bpnng plank for car, W. Case 550,907 

Truss, J. U. Adams 55ft811 

Truss, K. R. Schramm 550.647 

Tubes, die for incasing metal, W. Phillips 550,724 

Tumbler washer, C. Klauberg 550,794 

Tumbling barrel, S. C. Catlin 550.781 

Tuning peg for musical instruments, B. J. Lang. . 550,626 

Valve gear, P. Pistor 560,725 

Valve, railway water tank, J. B. Wbite 550,737 

Valves, roller support for balanced. W. T. Reaser 550,691 

Vehicle. C.W. Dailey 550,871 

Vehiclebrake. H. N. Davia 550,872 

Vehicle brake, J. H. Stubbe 550,659 

Vehicles, starting mechanism for draught, A. M. 

G. De la Rochefontenilles 650,846 

Vehicles, starting or stopping appliance for rail- 
way or other, H. W. B. Pring 560.896 

Velocipede and track, aerial, W. H. Gilman 560,878 

Velocipede for transpurting sick persons. D. 

Honig 550,888 

Velocipede, sleigb. W. S. Burgess 550,819 

Vending apparatus, prepayment, P. E. Morgan... 550,633 

Voltmeter.F. Hnlden 550,682 

Wahbleis in ends of rolls, machine for cuttmg, L. 

Kiefer 550.756 

Wagon; W. Schemenour 550,694 

Wagon body top box fastener, T. G. Mandt 550,893 

Wagon, dumping, W. H. Kaufman 550,621 

Wagon, dumpinp. A. J. Smith 550,848 

Wall paper hanging device, G. D. Samuel 550,640 

Wash bench,J.H. Oolaon 550.821 

Washer. See Adjustable washer. Tumbler 

washer. 

Washint machine, Allensworth & Virden 550.575 

Washing machme, W. E. Baker 550.672 

Wash m if machine, P. T. Benbow 550,579 

Water tube boiler, sectional, Bailey & Johnson... 550,578 
Wheel. See Metal wheel. Sprocket wheel. 

Whiffletree, Giles & Dow 550.877 

Wblstltng or musical rattle, A. A. Freeman 560,751 

Wire, making compound, H. A. Williams 550,705 

Wire tie, G. C. Ditzler 550,909 

Window fastener, Raches & Kerr 560,873 

Wrench. See Pipe wrench. 

Wrench, a Tinglof 550,696 

Tarn chains, unwrapping mechanism for, II. F. 

Straw 550,656,550.657 
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DESIGNS. 

Bicycle axle lamps, bracket for, W. S, Beardsley.. 24,948 

Card, Christmas, Heck & Wyatt 24.943 

Coal scuttle, Feeny & Reilly 24,947 

Comb, J. W. Adams 24,942 

Cuffholder. L. P. Kleiderer 24.940 

Hat block chuck, F. Herbin 24,949 

Kitchen cabinet. J. M. Curtice 24.945 

Letter opener. C. H. Besly 24,941 

Scale frame, weighing, J. W. Culmer 24,951 

Spoon, L. R. Horton 24.939 

Stool or chair iron, J. M. Morgan 24,946 

Watering trough, C.C. Denny 24.952 

Wick, ladap, S. B. Moras 24,944 

Yoke band, neck, H. W.Cooper 24.950 



TRADE MARKS. 

Antiseptic preparations, J. W. Wood.... 27,390 

Articles and preparations, certain named, L. G. 

Flxen 27,403 

Beer, F. Emmert Brewing Company 27,400 

Bicycle saddles and sundries. Climax Manufactur- 
ing Company 27,410 

Bicycles, Crown Cycle Company 27,411 

Bicycles, E. C. Meacbam Arms Company 27,412 

Bicycles, velocipedes, and their parts and attach- 
ments, Barnes Cycle Company 27,409 

Boots and shoes, leather, Coleman, Burden & 

Warthen Company 27,376, 27,377 

Canned hulled corn, Western New York Preserv- 
ing and Manufacturing Company 27,406 

Chemicals, manufactured, H. W.Jayne Chemical 

Company 27.395 

Cigars, E. C. & M. W. Berriman 27,396 

Coat padding for men's and boys' coats, Cabn, 

Wampold & Company 27.382 

Cotton goods, all classes of, Kunbardt & Company 27,378 
Cough drups, stick candy, and French mixtures, J- 

F. Birkmeyer & Sons 27,383 

Disinfectants, chemical products and colors for 

use as, Hartmann & Hauers 27,391 

Disinfecting soap for wasbing animals, L. N. 

Brunswig 27,393 

Dress facings and linings, coarsely woven, colored, 

and stiffened linen, VVilmerding & Bisset 27.381 

Drinks, food, Postum Cereal Company 27,402 

Engines, gas or gasoline. Union Gas Engine Com- 
pany 27,413 

Flavoring extracts. C. H. Parrish 27,404 

Furniture, parlor and bedroom, J. C. Litzelle 27,407 

Gyamastic apparatus and medical appliances. 

Aktiebolaget Goranssons Mekanisku verkstad 27,394 
Hats for men and women, soft fur-felt, F. 

Fourat t 27.375 

Koji, moyashi, diastase, ferments of yeast, and 

converting agents, J. Tabamine 27.401 

Lamps, oil. Glow Nigbt Lamp company 27,408 

Leatber and leather goods, American Velocitan 

Company 27,379 

Medicme. medicated tablets, pills, and chewing 

gum, liquid, Wilsou & Yealy 27,384 

Medicine, certain named. Van VIeet-Mansfleld 

Drug Company 27,387 

Mineral water, Bhenser Mineratbrunnen Fritz 

Meyer & Company 27,398 

Perfumery, toilet articles, and preparations, R. 

Hudnut 27,392 

Remedies for general debility, malaria, and throat 

and lung troubles, M. G. Bischoflf 27,386 

Remedy for catarrh. H. Jillson 27,385 

Rubber Boods, E, E. Wagoner 27,380 

Soporiflcs, Firm of E. MercK .27.388, 27.389 

Stampins mill shoes, C. J. Hodge 27,414 

'I'ea. Arbucitle Brothers 27,405 

Tobacco, chewing, M. W. Mc(-oy 27.397 

Wines, F. W. Fletcher 27,399 



<IRl>lNAliY RATEs». 



Inalile Vtige. each iiioerilon - < 
Uncu I'iiffe. <*ticii iiiMPi-rini) - - 



75 centH n line 
- «1 .110 :t line 



f^ For some classes of Advertisements, Special and 
Higher rates are required. 

The alKJVfc are cnarges per agaxe line — about eight 
words per line. This notice shows ihe width of the hue. 
%nd is seL in agate typ^. ^nfravines may head adver- 
tisements at the same iate per agaie line, bv measure. 
mem, as the lerrei press. Advertisements must be 
received at Publication OflBce as earlv ae Thursday 
raorninff to appear in the rouowine: week'a issue. 
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OODOlPinflLWOBKEBS 

without steam power can save 
time and money by using our 

FootaDilllaiiilPowerinacIiiiierg 

SEND FOR CATALOGUES— 
X— Wood-working Machinery. 
B— Lathes, etc. 
SEITZCA FALLS MFG. COMFAITT, 

695 Water St., Seneca Falls, N. Y. 

AMERICAN PATENTS. — AN INTER- 

esting and valuable rable showinu the number of patents 
uranted for the various subjects upon which petitions 
hnve heen tiled from the beuinnintr down to December 
31. 1S94. Contained in Scientific Amkkican 8i"P- 
IMEMKNT. No. 10U>^. Price !U cents. To be had at 
this oflQce and from all newsdealers. 



.POWER & FOOT I SHAPERS.PLANERS. DRILLS. 
I_ J^<n.|pe MACHINE SHOP OUTFITS. TOOLS 
^■*^ ■ ri^O.I AND SUPPLIES. CATALOGUL TRtE. 
SEBASTIAN LATHECO. 120 CULVERT ST. CINCINNATI. 0. 



inCAC nKVKI.OPEn, Absolute secrecy. 



- Send 

for particulars. Advice and suegestions free. 
Correspondence and sample orders solicited. 26 years 
inbusineas. Guidaiii *&: Son. 9S John St., New York. 




The Curtis Patent 

Return Steam Trap 

Returns all condensation back 
to boiler, and operates equally 
well with reduced pressure or ex- 
haust steam. 

Its general use the past 10 years 
is best proof of its superiority. 

tW Send tor circular S. B. 

D'ESTE & SEELEY CO.. 
29-33 Haverhill 3t.> Boston. 



.aye/Its tnririTj'ji ^ 
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SUPERIOR TO COTTON WASTE 

Gndoned by Fire Undorwriterfl 

Safe, durable, cheaper 

Agents wanted _ 

Beware of 

loose woven vmitations 

AMERICAN SILK MFG. CO. 

313 Walnut Street. Philadelphia, Pa. 



FOOT POWER LATHES 

For Electrical and Ex- 
perimental Work. 
For Gxmsinitlis ct Tool 
Makem. For General 
Mfichine Shop Worii. 

High Grade Tools; 
ele&:ant in design, su- 
perior in construction. The best foot power 
lathes ibade, and quality considered, the 
cheapest. 6end mr intalo'ine ami jiiitv*. 
W. F. & John Barnes Co.. 1999 Ruby St., Rockford.lll. 





DA VnfTR AWW Save money! Make 

llU lyUIl Unil money printinK for 

DDfUTTIff/* others! Type-setting 

trillJl liUu I easy^. Printed rules. 

A5. PRESS ftor ^^^^^ ^^^ catalogue, 

'!ards. Circulars. &c e^TTo^'faVt^oV"''* 

Press Jorprint^n^ , ^ELSi-Y & CO. 



a small paper. 



Meriden, Conn. 




VANDUZEN'IirPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Alwayi In Order, never Clogs nor 
freezes. Every Pomp Oa&ranteed. 

10 SIZES. 

200 to 12000 Gillonsper Hour. 
Cos<$Tto975e>ch. Address 

THE E. W. VANDUZEN CO., 

lOS to 108 E. Second St., Cincinnati, 0. 



VELOCITY OP ICE BOATS. A COL- 

lection of interesting letters) to the editor of the Sc[EN- 
TiPic AsiEniCAN on the question of the speed of ice 
boats, detiiorsiratintr how and wby it ft that these craft 
sail taster than the wind which propels them. Illustrated 
with 10 explanatory dia^'rltais. Contained in scikntific 
AMEiiiCAN Supplement. No. *^14. Price 10 cents. 
I'o be had at this office and from all newsdealers. 



LITTLE GIANT SCREW PLATES 

Wire sizes for Jewel- 
ers, Dentists, Tool Ma- 
kers, and Amateurs 
use. Machinists' sets 
with Taper, Plug, 
and Bottoming taps 
forpipeand bicycle 
work. Also black- 

smiths and carriage 

makers use. ^^T Send for fully illustrated catalogue. 
WELLS BROS. & CO., P.O. Box B, Greenfield, Mass. 




Are You Scribbling Yet ? 

nnil'T 9 ^^ burts your business, for every- 
U U n I I one knows you can get a 

NEW MODEL No. 2 IflPROVED 

American 




A Stnnriard Made Machine that will do unexcelled 
work rapidly and easily. 200 good copies can he made in 
20 minutes with it and the duplicator— $10 complete. 

tW i-'or letter written with it, address 
AMERICAN TYPEWRirER CO.. 267 Broadway, New York 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

VV. E. CA l.ltWKIif. CO., 

217 E. Main Street, Louisville, Ky. 






A pri iiied cni>v ot the specification and drawmg ot 
any patent in the foregoing list, or any patent in print 
issued since 18C3, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 , 
Broadway, New York. 

Canadinn pnTt>iiT!> may now be obtained by the in- 
ventors for any of the inventions named in the f ore- 
KftiDgllst, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
iDstructlonfl address Mann & Co., 361 Broadway. New 
Vork. OtbOT foreign patents may also be obtaiaed. 
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; GREATER CAPAC/Ty us/ f/C LESS 
I POtVERTHANAHt'OTHCIiaf/EAKTH 



?r;. GATES IRON WORKS"" T 

n"550 ELSTONAVt CHICftGO. 



ARMSTRONG'S » PIPE ^THREADING 

-ANU- 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises, 
Pipe Cutters, atochs and Dies 
unirersally acknowledged to be 
THB BEST. t^~Sendfor catalog. 
Arinstronir Mfff. Co., 

liridseport* Conn. 




THE ORNAMENTAL IRON INDUS- 

try. — Description of the method of manufacturing 
wr((UKht iron intn ornameolal and iirtistic forms. Wilh 
9 illustrations. Contained in Scientific Amekican 
SUPPLEMENT. No, 1030. Pricc 10 ccnts. To be had 
at this office and from all newsdealers. 




A Desirable Holiday Gift. 

. . DRAPER'S . . 

Recording Thermometer 

Gives a correct and continuous 
record in ink of the temperature 

on a weekly chart 

Indorsed by the U. S. Government. 
Standardized and Warranted. 

Write for particulars. 
THE DRAPER lUFG. CO. 
152 Front Street, Mew York. 



WELL DRILLS 

awarded Higiiest Medal at t,he World's Fair. 
All latest. Improvements. Catalogue free. 

F. C. AUSTIN MFG. CO.. CHICAGO, ILL. 
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The Electric Candle 

for Magic Lanterns. Absolutely the newest 
and least expensive device for scieniific or 
popular projection by electricity. UaT" Send 
for special circular. 

QUEEN (k C«. (Incorporated), 
1010 Chestnut St., l*hi ladelpfiia, U. S. A, 



Masou-Msiwell TeleptioDe Wi Co. 

Makers o f Local an d Long Distance 

Telephones, Switch -Boards, etc. 

Send 16.00 for a sample of our House Telephone 

with battery, receiver and transmitter complete, 

guaranteed to work perfectly on lines up to 500 ft. 

Factory and Offices. RICHMOND, VA. 



BUY 
TELEPHONES 

Thar m-f sdod— not 'cheap rhliisR.*' The difler- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are ItdTH (-OOII. 
WESTERN TFLEPHONB CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States 



HELLO, CENTRAL! 

Do you use telepbones? If so. we can ►rive 
you just wiiat you want. Our specialty is Blake 
Transmitters. . There Is a •' best " in everytbing, 
and ours are the best. We supply complete 
telephones or all or any of the parts to construct 
a telephone. Write for illustrated catalogue 
PHCENIX INTERIOR TELEPHONE CO., 

131 Liberty St., New Fork. 



fAGNETtfBEl'LS 



-« OF TELEPHONES' 



lESlS^J^aSb^NH. 




EMPIRE- 



• BOILER CLEANER • 



COMPOUND 
We Don't Oder GrntiiiiieK. hut our 

Circular will give you the information 

that will enable yon to >nvf Time, 

Tinnbl« nufl I>I(iiicv. Tried,ap- 

? roved, and beingused by the Largest 
tailways and Factories in the East. 

OFF [ C K ' 

Kemble Bldg.,19 Whitehall St., N.Y. 



GASOLINE . ENGINES. 




lijS to 75 horse power. For Propelling Boats of all kinds. 
Cheapest Fuel, Absolute Safety, No Licensed Eneineer, 

Simple Construction, Hundreds In Successful Use. 
tW Write for Uluatrated caUUogue. 

tiil.OBE GAS ENUINE CO., 
Merlon Avenue & 49th Street, PHILADELPHIA, PA. 




**t 
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OTER 45,000 SOLD. 



OTTO 

CAS AND GASOLINE 

ENGINES. 

^tolOOh.p. Can be used In 
cities or in country inde- 
pendent of gas works 
or gas machines. 

No Boiler, No Danger, 
No Engineer. 



The Otto Gas Engine Wks.^Incorp'd, Philadelphia 
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VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18to 40 ft. launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha w gasoline used. 




^larine Vapor Fneine Co.. Jersey City, N 



UVDUnXiCM ^7 original method f 2. 100 pp. pam- 
n I r n U l l O m phlet 10c. One on Personal Magnet- 
lun lOc Dr. AnderBon, 8 A 7. Masonic Temple, Chicago. 



ANDERSON AUTOMATIC LETTER COPIER. 
File I«etter and AnKwer Tof^ether. 

MakSB perfect copies typewritten or pen let- 
ters at the rate of 20 letters a minute, 
costing 1 cent for paper. GiTes 
.copied effect to circular letters at5 
cents a hundred. No brush. No 
copy book. Hiindsomely nickel 
plated Price $25. Agents wanted. 
Sent anywhere on receipt of price. 
Anderson Letter Copier Co. 
41 Leonard St., New York, N. Y. 
Turn the cranky machine doea the work. 




I^ew^Eooks 

' ^ ^ ^ ' 

Aiuprlcan Steam Vessels. By SHmuel WardStan- 
lon. One volume oblong 8vu, cloth. 500 pat:es N. Y., 
1896 ft.-.. 00 

Architectural Knsineerini);. Willi special refer- 
ence lo High BuiidinL- Cutistruction, including truiny ex- 
iimpleti of Chicat-'c) OfiQce BuiidiOKS. B.v Joseph Kendall 
Freitag. First edition. 8vo, cloth. 2;{9puges, J20 illus- 
trations. N. Y., 1895 9-'2.50 

Bookkeeping. Goodwin's Improved Bookkeeping 
and Business Munuul. By J. U. Goodwin. 8vo cloth, 
seepages $3.00 

Carpentry. Home Carpentry for Handy Men. A 
Book (if Practical Instruction in u.11 kinds of Construct- 
ive and Decorative Work in Wood that can be done by 
the Amateur in House, Garden and Farrastend. By 
Francis Chilton-Youni:. With upward of 550 illustrations 
from the Pen and Pencil of the Author. 8vo, cloth. 7T2 
pages. London and N. Y.. 1895 $3.00 

Cements. Calcareous Cements: Their Nature and 
Uses, with some Observations upon Cement Testinir. By 
Gilbert R. Redgrave. 288 pages. 29 illustrations. 1895. 

$3.50 

Cliemistry. A Hiindbookof Industrial Orgiinic Chem- 
istry, adapted for the use of Manufacturers, Chemists, 
and all interested in the Utilization of Or»fanic Materials 
in the Industrial Arts. By Samuel P. Siidtler. Second 
revised and enlarged edition. 8vo, cloth. 127 illustrMtions. 
637pages. 1895 $5,00 

Civil Eiiglnei-i'inffo A Treatise on Civil Engineer- 
ing. By W. M. P;itton. Bvo. cloth. 1,654 pages. Illus- 
trated. N. Y.. 1895 $7.50 

CoinpreHHed Air. Practical 'Information upon Air 
Compression and the I'ninsmission and Application of 
Compressed Air. By Fr»nk Richards. 12mo, cloth. 203 
pages. Illustrated. N. Y., 1895 $1.50 

Coppei*. Modern Copper Smelting. By Edward Dyer 
Peiers, Jr. Seventh edition. Rewritten and greatly nn- 
larged. Bvo, cloth. 642 pages. Illustrated, N. v.. 1895. 

$5.00 

Electrical Bouts and Navigation. By Thomas 
Commerford Martin and Joseph Sachs. 8v(i. cl'th, 98 
illustrations. 224 paties. N. Y., 1895. $ii.50 

Elect ricnl Engineeriiii; for Electric Liigiit 
Artisans and Slurieiiis. By W. Slingo and A. 
Brooker. With 8-tB illustrations. 756 pages. New and 
revised edition. 1895 $3. .%0 

Electrical 'I'rnnMniissloii of Eiiei'gy. A Miinual 
for the Design of Electrical Circuits. 3v Arthur 
Vaughan Abbott. Wiih 9 folding plates. 8vo, cloth. 586 
pages. Illustrated. N. Y., 1S95 $4.50 

Electricity. Alternating Klectric Currents. B.v Ed- 
win J. Houston and A. E. Eennelly. 12aio, cloth. Illus-' 
trated. 225 pages. N. Y., 1895 $1.00 

Electi'icity. Domestic Electrical Work. Concise and 
Practical Explanation for Plumbers, Tinners and Hard- 
ware Dealers, on IIow to Wire Buildings for Bells, 
Alarms, Annunciators, and for Gas Lighting from Bat- 
teries. Illustrated with 22 diagram?. By William A. 
Wittbecker. 55 pages. Paper cover. 1895 *J5 

Electricity I'or Kvei'ybody. Its Nature and Uses 
Explained. By Philip Atkinson. With lOO illustrations 
and portrait of the Author as a frontispiece. 12mo. 
cloth. 340 pases. N. Y., 1895 $1,50 

Electricity. The Intellectual Rise Jin Electricity. A 
History. By Park Benjamin. 8vo, cloth. 611 paves. Il- 
lustrated. Gilttop. N. Y., Ib95 $4.00 

Electricity. Polyphase Ml lectric Currents and Alter- 
nate-Current Motors. By Silvanus P. Thompson. 8vo, 
cloth. 261 pages. 171 illustrations. 2 folding plates. 
LondonandN. Y.. 1896 $3.50 

Explosives. The Manufacture of Explosives. A 
Theoretical and Practical Treatise on the History, the 
Physical and Chemical Properties and the Manufacture 
of Explosives. By Oscar Guttmann. 2 vols. iBvo. cloth. 
Witt 147 illustrations. London. 1895 $0.00 

Fertilizers. Pilnclples and Practice of Agricultu- 
ral Analysis. A Manual for the estimation of Soils, Fer- 
tilizers, and Acricultorai Products. For the use of" 
Analysts. Teachers and Students of Agricultural Chem- 
istry, Vol. II. Fertilizers. By Harvey W. Wilev. Bvo, 
cloth. 332 pages. Illustrated. 1896 $'.2.00 

(ilold. The Metallurgy of Gold: A Practical Treatise 
on the Metallurgical Treatment of Gold-Bearing Ores, 
including the Processes ot Concentration and Chlorrna- 
tion and Extraction by Cyanide, and the Assaying, Melt- 
iOK and Refining of Gold. By M. Eissler. Fourth 
edition, revised and enlarged to 700 pages. Illustrations 
and FoldingPlates. Bvo, clotb. London, 1895.. ..$5.00 

Harbors. Principles and Practice of Harbor Con- 
struction. By Wm. Shields. 300 pages. 97 illustrations. 
lfa'95 $5.00 

Heating. Practical Hot Water Heating. Steam and 
Gas Fitting. Illustrated. Showine the latest and most 
approved devices and appliances used; also the best and 
quickest methods of doing Hot Water Heating, Steam 
and Gas Fitting up to the present date. By James J. 
Lawler. l2mo, cloth. :i84 pages. N.Y..1895 $*^.00 

Invention. The Origins of Invention. A Study of 
Industry among Primitive Peoplep. By Otis T. Mason. 
With illustrations. 419 pages. 12mo, cloth. London 
and N. Y., 181)6 $1.'J5 

Mai'ine Eiigineering. A Manual of Marine Engi- 
neering, comprising the Designine. Construction and 
Working of Marine Machinery. By A. E.Seaton. With 
numerous tables and illustrations, reduced from work- 
ing drawings. Twelfth edition. Revised throughout 
and enlarged. Bvo, cloth. 585 paget^. London, 18'J6. $6.00 

Mecliauical Engineer's I'ocketbook. A Refer- 
ence Book of Rules, Tables. Data and Formulae for the 
uce of Engineers. Mechanics and Students. By William 
Kent. l.lXDO, morocco llap, pocketbook form. 1,087 pages. 
N.Y..1895 $S.OO 

Meclianisiii. The Wonders of Modern Mechanism. 
A R6sum6 of Recent Pmgress in Mechanical, Physical 
and Engineering Srience. By Charles H. Cociirane. 
Crown 8vo, cloth. Philadelphia, 189.') $2.0O 

Minerals, nnd How to Situdy Tliem. A Bonk 
for Beginners in Mineralncy. By Kdward Sulisbury 
Dana. With more than 300 illustrations. 12mo, eloih. 
SSOnages. N.Y.,1895 $1.50 

Mining. Economic Mining: A Practical Handbook 
for the Miner, the .Mettallurgist, and the Mercliant 
By C Q. Wurnford Lock. Bvo, cloth. 668 pages. Illus- 
trated. London, 1895 $5.00 

Model Engine Construction. With Practical In- 
structions to Artificers and Amateurs. By j. Alex- 
ander. Containing numerous illustrations and twenty- 
one working drawings from original drawin»fs by the 
Author, and redrawn by C. E.Jones. 12mo, cltiih. :U2 
pages. London $3.00 

Petroleum: Its History. Origin, Occurrence. Pro- 
duction. Physical and Chemical Constitution, Techno- 
logy, Examination and Uses; together with the occur- 
rence and uses of Natural Gas. By William T, Brannt. 
Illustrated bv 3 plates and 284 engravings. Bvo, cloth. 
715 pages. 1895 $7.50 

Photograpliy. The International Annual of An- 
thony's Photographic Bulletin. Edited by Frederick J. 
Harrison. Volume 8, 1896. Bvo, paper cover. 348 page.". 
Illustrated. N. Y., IBai $1.00 

Refrigeration. Compend of Mechanical Refrigera- 
tion.. A Comprehensive Digest of Applied Enen^etica 
and Thermodvnamics for the practical use of Ice Manu- 
facturers. Cold Storage Men. Contractors, Engineers, 
Brewers, Packers, and others interested in the applica- 
tion of Refrigeration. By J. K. 8iebel. 12iqo, cloth. 
256 pages. 1895 $r4.50 

Screw Propellers an€l Marine I'ropuision- 
By Ij.McKim Chase. Bvo, cloth. Illustrated. 230 pages- 
N. Y., 1895.... $3.00 

Wiring. How to Wire Buildings; A Manual of the 
Art of Interior Wiring. Augu.stus Noll. With many 
illustrations. Fourth edition. 12mo, cloth. 162 pages. 
N.Y.,18g6 Sl-50 



Our entirely new Catalogue of Scientific and Techni- 
cal Books, contiiining over 3.0JO titles, and embracing 
more than 300 different subjects, with Authors' Index, 
will be mailed free on application to any address in 
the world. Address 

MiUIVlN & CO., 

Publishers of the "Scientific American," 

361 Broadway, New York. 



© 1895 SCIENTIFIC AMERICAN, INC. 



December 14, 1895.] 
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Richardd' Al umin ium. A new, revised and enlarged edition \ 
. . . JUST READY . . . 

Aluminium: 

Its History, Occurrence, Properties. Metallurgy and Ap- 
plii;a;ir)n9, iiicludinir its Alloys. By Joseph W.Ricbards, 
A.i.'.. I li D., iiisirucioi- ill Aietallur;:y jit the Leliigrh 
University. TlilrJ Edition, revised and eiilarj-'ed. IIIus- 
tritoil tiy 41 cn2i:ivi:igs and two diagrams In one vol- 
v.w.p. Svn, pint !i. ',.v2 (i.iyes. 

Price tu.OO, free 0/ postage to any address in the worlds or 
C. O. D. free of freight to any address in the United States. 

AuSTiiACT or Contents. — Chapter I. History of 
Aluminium. II. Occurrence of Aluminium In Nature. 
III. Physical Properties of Aluminium. IV. Chemical 
Properties of Aluminium. V. Properties and Prepara- 
tion of Aluminium Compounds. VI. Preparation of 
Aluminium Compounds for Reduction. VII. The Manu- 
facture of Sodium. VIII. The Reduction of Aluminium 
Compounds from the Standpoint of Thermal Chemistry. 
IX and X. Reduction of Aluminium Compounds by 
means of Potassium or Sodium. XI. Reduction of 
Aluminium Compounds by the Use of Electricity. XII. 
Reduction of Aluminium compounds by Other Means 
than Sodium or Electricity. XIII. Working in Alu- 
minium. XI V. Alloys of Aluminium. XV. Aluminium- 
Copper Alloys. XVI. Aluminium-Iron Alloys. XVII. 
Analysisof Aluminium and Aluminium Alloys. Index. 

jy A circular showing full table of contents, with speci- 
mens of the illustrations, sent free of -postage to any one in 
any part of the world who wiU fwrnish his address. 

HENRY CAREY BAIRD & CO. 

iNDUSTiti AL PcBLisHKRS. Booksellers & Impoutkbs 
81U Waluut s»t. Philadelphia, Pii., U. ^. A. 

THE SAFETY VALVE. 

A journal for steam users, now under new manage- 
ment and much Improved. f^~Send for a sample copy, 
F, E. JsAWARD, Editor and Proprietor, 

'I'imeH Buildiuff. New York. 

Durable — Easily Applied. 

. This roofing is manufactured 

I from natural Trinidad a&phalt 

I materials, and will not dry up 

I and become brittle under ex- 

1 posure to the weather as coal- 

I tar rootlnps do. I^~ Send for 

free sample of roof 12 years old, 

) with circular and pnce list to 

•WAltUEN CHEMICAL 

= dt MFG. CO., 

jnUSABEETK^ISa^ Xe« York. U. S. A. 




Reagan Feed Water Heating, Water 
Circulating and Shaking Grates 

■w ^ for Stationary, Marine, and Locoino- 

^^^ tive Boilers. AGENTS WANTED 

in all parts of the United States to 
manufacture uur grates on royalty. 

I^ Send for Catalogue. 

Water Circulating Grate Co. 

Manuf's and Sole Proprietors, 

GESERAL OFFICE & WORKS, 

1026-1028 Filbert St., Phila., Pa. 




THE OBER LATHES 



For Taming Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, li'lle, Knife and Chisel Han- 
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

^" Send for Circular A. 



The Ober L.atbe Co., Chaffrin Falls, O., U.S.A. 





THE "ROUND BOX" 
TYPEWRITER RIBBONS 

M. & M. CARBON PAPERS. 

Give perfect satisfaction when 
others fail. Used by nearly all United 
States GoTernment Departments. 
Samples J'Vct upon application. 
HI ITT AG dt VOl.UKR, 

Manufacturers for the Trade, 
Cor. Park tt S.B. Aves,, Park Bidge, XT. J. 



A Valuable Book 

FOR THE HOLIDAYS. 




12,500 KeeciplH. ZOU i*a^eK. l*ricc $6. 
Bound in Sheep, Sli. Haif-Morocco, SO.oO. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies piven in the Notes 
and Queries of correspondents as published in the >ci- 
eiiiiiic A iMi'iifiiii durincthe past fifty years; together 
with many valuable and important additions. 

Over T « five 'i' h o 1 if* 11 11 <l selected Receipts are 
here collected; nearly every branch of the usetul arts 
beinp represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of ihe highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many ditterent processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in It hundreds of most excellent 
BOggestiong. 

ty Send for Descriptive Circular. 

MUNN & CO., PubUshers, 
SCIENTIFIC AI>IEItICAN OFFICE, 

361 Uroadwayf New York* 



/iuTRflDtV'^l^ -^^ 



^Pht 



\ 1^ 1 I V\ f /^ A When exposed 
»• JL^ M^^ V^ -4. .m. ,500 times quick 



Us^ Nepe 



A Revolution In Pho- 
tographic Printing. 

to the same light, prints 
er than albumen. . . 

Rl n^^V nr MBTT ^** ^"*^ ^^ rainy weather to interfere with your work. 

OLUOO I Ul illn I I I Nil dark rooms nor cniiiplicated manipulation. 

Developed and toned as fa^t as the printi/ng frames canbe fUled. A choice of tones more 

beautiful than can be produced on any other paper. Permanent prints. The greatest paper 

for hot or damp climates. ;<& ceiiiw in stamps brings two sample du^en cab's, developer 

and three sample prints. Neueni Platinoid, Enameled and Rough Bramtd« Papers are 

the best and most uniform in the market. Neper a POP, an in^olubte gelatine paper 

•*4 Pkamiral Pn Rembrandt, a Matt PrintThg-out Paper. 

Ta Uncmibal UDi, 8ole Manulacturers, NEPERA PARK, N. Y. 



The Edison Phonographic News 

tells where and how you can procure cheaply 

A PHONOGRAPH or A KINETOSQOPE 

the great money-earmnff wonders. Sample copy 10c. 
THE OHIO PHONOGRAPH CO., CINCINNATI, 0. 



$26,50. An 8 Light 16 C.P. 110 Volt Dynamo 




Not a lov.buta high ^rade, 
substantial machine, which 
we guarantee to do all we 
claim for it. We place this 
machine on the market at 
above low price in order to 
introduce our Dynamos and 
Motors of larger sizes. 

^"Sen4 for circular No. 26. 

UOTU BKO!9. & CO., 
30 to 34 Market St., 
CbicBKO, III., U.8.A. 



Uf A U T C n ^y^ large chemical manufacturing com- 
VwHH I C U pany Sew Cliemiral ProcluctH to 

IVI a n u tact II re and new or improved chemical processes 
to introduce in its works. 

Prof. PETER T. AUSTEN, 

Polytechnic Institute, Brooklyn, N. Y. 







NICKEL 

AND 

ELECTRO-PLATING 

Apparatus and laterlal. 

THE 

Hanson & TanWinkle Go. 

Neuurk. N. .1. 

81 LlBERTV St., N. Y. 

36 4 37 S. Canal St., 

Chicago. 



Gearhart's Family Knitter. 






Knits a stocking heel and toe in ten min- 
utes. Knits everything required in the 
household from homespun or factory, 
wool or cotton yams. Most practical 
knitter on the market. A child can ope- 
rate it. Strong* Durable, Simple, 
Rapid. Satisfaction guaranteed. 

Rr" Agents Wanted. For particulars 
and sample work, address 
J*. SI. Gb-S].A.E«.XX/VXl.*X*, 

4 Stone Street. Clearfield, Pa. 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks, 

are the most positiveand durable devices 

made for the purpose. 

IIEUIC1N4; VALVES. 

^W Send for circulars and testimonials. 
FISHER GOVEItNOIC CO.. 

201 S.lst Avenue. - - Marshalltown, Iowa. 



^^.,„.^. STANDARD ROTARY 
^^^ ^ CURLING IRON 

reverses and curls either way. Clamp the hair, press the 
handles, and the iron revolves. Simple and effective. 
Saves time and patience. Dealers and agents, or 50c. 
postpaid. The An^leMfgCo., 44S.JetrersonSt., Chicago. 




SEND for Cataloeueot 
the Musical Instru- 
ment you think of buying. 
Violins repaired by the 

Cremona System. 0. Story, 
26 Central St., Boston, Mass. 



are often nearly ruined by using a grind' 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable lor grinding any tool. 

^^ .liaj/ wt send you our Catniogne, 
which ivill give you some informatinnl 
QRAFTON STONE COMPANV, 
No. 80 River Street, Grafton, Ohio 





?8u USE GRINDSTONES? 

[f so, we can supply you. AH sizes 
iiiniiiiiecl and u niniMiiitfd. a ways 
kept in stock. Remember, we make a 
specialtyof selecting stones f orall spe- 
cial purposes, l^ Ask for catalogue. 

he <:rEVELAM> STONE (O. 

2d Floor. Wilahire. Cleveland. 0. 



I A n I E Q ^^^^ y *^"' time, life and home by using the 
LrlU I CO best fire kindler, that is always safe, ready 
and reliable. You can light your flre without paper or 
kindling wood with our kindler, and it will never bum 
out. Sent prepaid for '^5 cents. Agents wanted. 
C1.0STER MANUFACTURING COMPANY, 
Box 52* Closter, N. J. 




8AVH X^VO PROPIXS. 

Oil Heaters direct from Maker to User. 
Special Christmas Offer. This No. 16 Econ- 
omy, formerly sold for $14.00 will be shipped 
complete with roller base for $9.85 freight 
paid. It is 42 inches high, beautifully nickeled, 
weighs 50 lbs. Will heat a room 30 feet square 
in severe weather for 1 cent an hour. 

The No. 10, one size smaller, is 30 inches high, 
win heat a 20 foot room perfectly. Former 
price $8.00, now «4.50. Money refunded if not 
satisfactory. Just the thins; for a OhrlMt- 
mas Present. Agents wanted for our Dia- 
tmoad Knif e.Shears and Skate Sharpeners. Cat- 
alogue free. Economy Mfg. Co., 60 B'way, N.Y. 



^^DEAFNESS 

and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums. 

New scientlflc invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief. Safe, comfortable, ana invisible, no 
wire or string attachment ' rite for pamphlet. 

\vi l.s(^^ KA It DIM ;>i 01 vNUi'U. CO., 

Louisville Trust Co. Building Louisville. Ky., 
l^ Meniioii lins paper, and 1122 Broadway, New York 




ESTABUISHELD 1650. 

THE DEFIANCE MACHINE WORKS 

rE»?r°sTDEFIANCE.OHI0,U.S.A. 

MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB, SPOKE, WHtEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POL EL, NECK- YOKE., SINGLLTREE. 
' HANDLES. BARREL- HOOP FACTORIES, 

LARGEST LINE IN THt WORLD 
SATISFACTION GUARANTEED. 




Automatic Knife Grinder. 



Genuine Hard Porcelain 

FOR 

ELECTRICAL PURPOSES. 

Prices and Estimates on Special 
Worit Given on Application. 

BRUNT & THOMPSON, 

Successors to HENRY BJtUNT & SON, Manufacturers. 
East Liverpool, Ohio. 



NO MORE ROUND SHOULDERS 

The Knickerbocker 
Brace and Suspender 
Combined for Men, 
Boys, Women and 
Girls. In use through- 
out the civilized 
world. Sample pair 
post-paid $ 1 . Send 
chest measure. Illu- 
strated circulars free. 
Addr. Knickerbocker 
Brace Co, 337-341 
Church St. Easton, Pa 





5TERE0PTIC0NS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHA5 BESE.LERMAKtR2l8CENTRE ST. 

NEW YORK. 



ICE 



MAt'HlNES. CovliAN Knifiiie)'. Hrewers* 
and Itotilei-i* I^lachtiicrv. The Viltbr 
Mfo. Co., 899 Clinton Street, Milwaukee, Wis. 



D I C 1 1 1 D U I n C fi^r use in the arts, Killing Insects 
Dl OUurniUL m Grain, Killinf£ Burrowing An- 
nc OHDDnU imals, etc. Manufactured by 
Ur uAKDUN K> K. TA\1. or. Cleveland, Ohio 



TURBINE 



WATER W H EELS. 

SEND FOR PAMPHLET. 
JAMK8 LEFFEL ii CO., 
BpriacOeld, Ohlc, U. S. A. 



T»PE WHEELS. MODEL«i-EXPEIIlMENT«L WORK. »«li.I««D<l|IWI 
1 NOVELTlEa a LTC. HEW YOWK BTEIWIL WOTOl 100 WAaaAU BT H.T. 



IMPORTED RUBBER COMB 

for 25 cents. A new one free if broken within a yeu'. 
m, WEIL, 165 Avenue A, Netv York. 



DEAF 



NESS & HEAD NOISES CURED 

by my iDviElble Tubular EsrClubloos. Whbpera heard. 

WarrKDted to help more cu«b than all Btmllar devices 

combined. HelpearnaBrlaHesdoey m. Soldbyrnpp 

F. Hiscox otny^ tt53 Br'dway^N. Y. Seod Cor boo kof proofs r llCC 




INCUBATOR. 

ACatalORneof 64paKeB. Olvesfull 
Information of cost of raising poul- 
try and at the least expense. The 
book isworth dollars to you. Address 
A. P. Williams. 61 Bace St.. Bristol, Conn. 



TCUnCDC Uf AUTCn iTOXD manufacturers to 
I CnUCnO fr nil I CU manufacture at so much 
per thousand my patent " Baby Food Regulator " in 
brass, nickel plated. First order will be for fonr 
thousand. Dimensions IH In. by^ in. Sample on ap- 
plication. A. A. DAVIDSON, Victoria, B. C, Canada. 



VOLNEY W. MASON & CO. 

FRICTION POLLEYS, CLDTCHES, aufl ELEVATORS 



PROVIDENCE, R. I. 



ARB0RUNDUM 



.HARKSr ABRASIVE KNOWN. _. 

■DIAMOND Powder substitute, in 

nPoWDERrCRYSTALrWHEELrSLAB A HO 
iCARBOFUNOUM Co. MOf. 



EMERY AND 

^ONONGAHELA CITY. PA. 



lour; 
4&F0RM, 



State rights or to mannfactnre on royalty HUGHE8' 
A \ T I • S I J A M and other salable inventions For 
particulars, address 
F. HUGHES, West Dulwich, London, lilneland. 



The whole or part of valuable patent on an Awning 
constructed on principle of Venetian Blinds. Adapted 
to be folded up over door or window and used for ven- 
tilating, shelter from sun's rays or rainy weather. 
Kor particulars, address C. LEGLERCQ* care Munn 
& Co., 361 Broadway, New York. 



yj ^^ Catalogue 

' W. (5, D. MO G EY. 

B AYO N N E CITY. N.J. 



For $1 



currency or stamps, we will 
send by mail, postage paid, 




capacity % oz. You will be delighted 
with it. Send for our catalog of special- 
ties, renberthr Injector Co.* » ^am^ 
116 Seventh St., Detroit, Mich. Grease Cup 




♦ ♦♦♦♦♦♦»<> MM « M »4«44«» ♦ tt < t ' l> * VI ! ♦** ! * * * AitititA * J jM t ♦ < ♦ ♦ » X 




PIANOS! 



FREE!! 



Test trial tor 30 days in your own home. KO StOITET REaiTIRED. 

PIANOS-ORGAXS FROM S25.00 UP, 

including a Complete Musical Outfit. CASH Of EASY PAYBEKTS. 
UCUf OnillfCUID niTII nPIIC A work of art iUustratedinlOcolors. 
NtW OUUfftRin bAIALUbUt Worthlt«Welffhtlneold.Wepay 

charts on it and send it FREE, all you have to do Is to ask I'or It to-day 
. _^ pleaKe. Remember this is the old established house of CORNISH & CO., the 

[only firm in the world selling exduitlveljr from Factory to Family direct A single instrument at wholesale' ' 
Lprioe. We save you from $25.00 to S260.00. Write at once, CORN IBH &. CO., Estab. SO yrs.,WM«]klBjKtoii,N. J*, * 




ELECTRICITY, 

Mechanical and Architectural ^- — --^ 

Drawing, Steam Engineering iSt'dlionary, 

Marine, Locomotivf), Plumbing, Heating, Civil Engi- 
neering, Coal and Atelal Mining, English Branches, 

^ TAUGHT BY MAIL. 

Twenty-seven Conraes of Study. Sen d foTjree oir- 

cnlsr. State sabject yon wish to study. 

The Intemstlonal Oormpoiidtnce School*, 




ventive Problems Solved ^^l^anHm: 

fled. Rest references. Secrecy guaranteed. W. F. 
UNSBCRY, 6 Beekman St., Room 919, New York. 



ZENTMAYER'S ■ ■ 

• • • MICROSCOPES 

Used and indorsed by the leading Professors 
and Colleges throughout the world. 

Perfection in the Art of Microscope making, 
tW~ Complete illustrated catalogue of micro- 
scopes and optical appiiratus sent Free. 

J. ZENTMAYER, 211 So. 1 1th St.. Phila., Pa. 



Cnoni I CAHIC Foot power HacmneiT, Toots, 
OvnULL aAWaForKea, DrlllB, etc. Send 4o for 
catalogue. WUkliiMinOo.,88 Baadolph St.»€UiMV* 





Original- LAWTON Simplex Printer 

lUO cnpien just like original from 
any written or type-written 
letter, postal card, music, 
drawings, etc. No Stencil. 
Different colors at one Im- f 
pression. Indispensable if 
you want copies. Saves its ' 
cost in one day. Absolute- 
ly clean. No washing. Thousands 

in use. Get the genuine Lawton. Imitations are use- 
^^^.^•„^9?/.?*^^8' *3 to |10. |y- AOENTS WANTED. 
liA WTON & CO., 22 Vesey St., NEW YORK, N. Y. 




FIRE BRICK 

' jy Send 1m 



FOR ALL 
PURPOSES. 



ly Send for Prices and Catalogue. 
BROOKLYN FIRE BRICK WORKS. 
88 Van Dyke street, BROOK I.YN, N. Y. 



$ 



toDouglinutB,thatyouwi11l>ii7a!$tRndnrd Poun- 
tain Pfii. Send for circular. Something new. 
with perfect feed, solid gold pen and low price. 
RAPID PEN FACTORY, Waehington, D. C. 



Valuable Holiday Gift! 

A COPY OF 

Experimental Science 

Seventeenth Edltionm 




KE VISED AND ENLARGED. 
liJO rnses and IIU S»uperb Ciiti added. 

Jnst the thing for a holiday present for any man. 
woman. student, teacher, or anyone interested In science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interestinjr Optical Illusions, the 
Optical Proleccion of Opaque Objects, new exnerimenta 
in Projection, Iridescent Glass, some points in Photo^ 
graphy, including Hand Cameras, Cane Camerae, etc.: 
Systems of Electrical Distribution, Electrical Ore Pind- 
er, Pllectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers 

S40 pages, 782 fine cuts, snbstantlally and beautifully 

hound. Price in cloth, by malt. #4. Half morocco, S5. 

^^r:iend for \Uu%traied cxrcinar. 

MUNN & CO.. Publishers, 

Office of the SCILNTIFIC AMERICAN, 

3(>1 BKUAUWAi. NEW YUUK. 



© 1895 SCIENTIFIC AMERICAN, INC. 



384 



^tmxiifit SmcviciUL 



[December 14, 1895. 



'^>fDpcrtiscmcnt©» 



ORDINARY RATES. 



Iiiaide Pnse. pncli iiiHertion. - 
linck l*;Lutf. ench iiiHerii<»n. > 



75 centfi n line 
- SI .00 n line 



ly For so77ie classes of Advertisements^ Special and 
Higher rates are required. 

Tbe above are charges per agate line— about eight 
w«rds per !ine. This notice shows the width of the line, 
and is set in agatp tyie F'npravinps may head adver- 
tisements ut tJie same rate per agate ;ine. by measure- 
ment, as the letter press. Advertioements must be 
received at Publication Office as early as Thursday 
rhorninc to appear in the followinE week's issue. 



YOU can't tell a balky horse by 
his looks and you're just as likely 
to be deceived in a bicycle. There's 
no b etter guide when buying a 
wheel than this famous name — 

Monarch 

It identifiesthe king of wheels— it's a 
guarantee of strength, speed and re- 
liability. A name that you can 
proudly point out to your friends. 

4 models. Jft'j audf 100, fully guaranteed. Forchil- 

droQ and aduUs nbo vaiit a lower price ntieel the 

Iteflence is made in 8 models, fiO, $50, $60, $75. 

Sl'QiI Tor Mouarcb book. 

Monarch Cycle Mfg. Co.^ 

Lake, Halsted and 
Fulton Sts., 
CHICAGO. 

Branches: 
New York, San Fraocisco, 
Portland, Rait Lake City, ^ 
Denver, Detroit, Toronto. 



mm^ 



Any Boy 

that will take the trouble to send for a 

"Rugby" Watch 

CATALOGUE, No. 61. will know more 
about what we linve made lor them in 

WATCHES 

than they uniild learu by reading o. 
pane ul' advertisement (4. 

Ourentlrenewllne of Boys' VVatcbes is elegant 
in desiKning and suits every taste. 

Tbe '* Rugby" Catalogue will tell tbe story. 

The Waterbu ry Watch Co. 

WATERBURY, CONN. 



Bauer's Economical Flue Scrapers 



{Patented) 



remove scale and sediment 
irom outside of boUer tines, 
c- - Made of tool steel, 

hardened, 2 edges un 
eacb scraper. Save 
fuel, tluew, compound, 
etc. Seni f)n trial. 
Used inH;icities. ^ond 
for illustrated circu- 
lars. $10 per set. 25 
per cent, oflfuntil Jan. 
lEIiD, 371 Dearborn St., CHICAGO 




*^^"* rORFlNETOOlSuiEVCRYSHOp 

w.T=rpR cj^H-BESLY & col 



CATALOGUE 
AND AGENCY. 



CHICAGO, ILL.U.S.A.- 



SMALL MOTORS for All Purposes. 

The best manufactured. Specially adapted for 

all kinds of light work, sewing machine outfits, 

toys, dental drills, jewelers' lathes, models, 

etc. Send for Catalogue. The l-EAVITT 

MOTOR 1 O., Manufacturers of. Electric 

Motors and Electrical Specialties, 12ti 

Xitchell St., FROViOENCE, R. I. 




The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Piitenl No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 




1 



I CUGIUCQ Boilprs and >rarbinr TooIh. Mew 
u n u I n u O t and Second-band. Send stamp far paper 
^*Machinery & Supplies." \V. P. Davis, Rochester, N. Y. 



I6YGLES. 



Are made in the Largest and 
Best Equipped Bicycle Factory in the World. 

It requires a corps of scientific men to construct a bicycle that will meet the demands of the 
modern rider. We have the best men in the world in each department— steel experts, mechanical 
experts, superintendent, master mechanic, etc. — the largest and most thoroughly modern bicycle 
plant in the world— buy the best of high-grade material, regardless of cost, and make every part 
under our own roof— hence we know we are right in warranting the Waverley to be the best bicycle 
built in the world, regardless of price. Do you want the best? Our catalogue is free by mail. 

INDIANA BICYCLE CO., lodiaoapolis, Ind., U. S. A. 



HALF A CENTURT OF CYCLES.— AN 

interesting history of the cycle from Its origin up to the 
present time. Tne tirst crank-driren bicycle. The 
" b(»ne-3haker " and its succesbors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
pri'vement. Tiie pneiimuric tiie. A hand and foot cycle. 
With 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. I (M '.£. Price 10 cents. To be 
bad at this ofBce and from all newsdealers. 




There is hardly a USE OF POWER 




in Factory, Mill, Store, OfBce, 
Elevator, Creamery, or Shop— 
or on tbe Farm, the 
(t 



CHARTER 



)9 



is not now filling. It is also run- 
ning Boats, Well Drills, Pumps, 
Dynamos, Threshing Machines, 
etc. Of course it also uses Gas- 
oline. 



CHARTER GAS ENGINE CO., P. 0. Box 148, Sterling, 111. 



THE BICYCLE : ITS INFLUENCE IN 

Health and Disease. —By G. M. Iliaamood, M.D. A val- 
uaole and interestiiii.' paper in which the subject is ex- 
haustively treated troni tiie following atandpoinis: 1. 
The use of the cycle by persdr.s in health. 2. The use of 
tiie cvcle by persons dise;i«eii Cnniiimeij in Scientific 
AftiEiticAN SiMM'i KHiKNT, No. 1 OO'i. Price 10 ceuts. 
To be had at this office and from all newsdealers. 




DOES 
ANY- 
THING 
PHOTOGRAPHIC- 

The Pocket 
Kodak. 

Pocket ItotiRk, loAdetf for 12 pielures, 1^ x 2» - $S.OO 

Developing aud Printing Outfit, . - . 1.50 

EASTMAN KODAK CO. 



Sample photo and booklet 
for two 2-cenC stamps. 



ROCHESTER, N. Y, 



STARRETT'S IMPROVED BEVELS 

Blade and stock slotted through 
and through, thus admitting 
adjustments that cannot be ob- 
tained with a commnn bevel. 
Clamping screw head not shown 
liCt into a rabbet flush with the 
surface of stock which will lie 
flat on work. Matie in three 
sizes. 6 inch, $1.25, 9 inch. $1.50, 12 inch, *1.75. 
Manufacturer of Fine Tools, 
P.O. BoxlS. ATHOL, MASS. 




me L, S. starrett Co., 



EXPERT MODEL MAKING.^ 'fS!!""' 

J.C. Setl, Prop. Chicago Model Woiss, Chicago, 111. 179 
B. Madison St. Write for Catalogueof Model Supplies 




Improvement the Order of the Age.' 



Three New Model 



Smith Premier "^yP^™^^^^ 



Nos. 2, 3 AND 4 

HAVE YOU EXAMINED THEM ? 

Many Improvements Heretofore Overlooked by Other Manufacturers. 
Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 

Branch OFFtCES in Twentv-Nine Principal Cities in the United States. 



A BOOK 
OF TOOLS 




This is our catalogue. It contains 
550 pages and over 2,000 illustrations 
of Tools and Machinery of all kinds 
and Supplies. It is the most com- 
plete Encyclopedia of these goods 
ever prirted. A copy of this boolc 
will he sent postpaid to any address 
upon receipt of 25 cents in Ptamps. 
This is less than one-half of what 
they cost us, and isn't a fiftieth part 
of what it is worth to any user or 
buyer of this class of good». 



Pyrometers, Barometers, Thermo- 
meters, Hydrometers, 




for every purpose. In stock and made 
toorder. Patentee and Sole >Ifr. Stand. 
U. S. Govt. Hydrometers for Distillers, 
Instruments for Coal Oil, Brewers, etc. 
Genuine Scotch Gauge Glass, alllengths 
and diameters, cut to order. Write for 
illus. catalogue. <;H"SKI»PF, TA*;- 
LIA BTK. 302 Pearl St , Ny;\v York. 
Original House Established 1B34. 



GHAS. A. STREUNBER & CO. 

Address Advertising Dept.. DETROIT. MICH. 



PERFORATED 



METAL 



^SEs 




Chicago, ILL.U.S.A. ^^o 28i pearl 5? newyorki 



MAGIC KNIFE^^ 

It WQikslike a charm, and will tickle ahoy to death. 
Every man, woman, and child should carry one. 
Price €>iily 10c. by iiiiiil in HfiiiiipN. 

OUR 30c. MAGIC KNIFE 

is as sharp as a razor, and will take the pi ace of a pair 
of sfissors or a knife costing fl. No woman's work 
basket is complete without one. It is the cheapest 
to buy tlie 'M}c. knife as it will last a lifetime. . . , 
The uvu will he mailed foi' 3*lc. in »<tniiips. 
Ipg" Agents waiited in efery part of the world. Address 

THE MAGIC KNIFE CO. 

75 Exchnnge Place* Providence, IC. I. 



5KATE 
SHARPENER 

POSTPAID, 30 CENTS, 

The only sharpener making 
a Concave or Square sur- G 
face. Works like a plane. 1 
Weighs only four ounces. 
Easily operated and will 
a lifetime. 

5^" Write for Catalogue of 
Skati'S and 5,()00 interesting Tricks and Novelties. 
DCPIf A CUVnCD I'i** NiiMMnii Street, 

^Cu^ Qb oNTUtn, new vurk city. 




IHK HO[TSK AND COLD ROOM. — HY 

R G. Hatfield. Witli directions lor con«truction. Four 
engravings. Contained in Scikntific A merican Sup- 
plement, No. .'(•i. Price 10 cents. To be bad at this 
office and from ail newsdealers 



IFSSOP'S STEEL^^bV/t"^ 

Vjl-^ FOR TOOLS. SAWS ETC. 

W" JESSOP A SONS US 91 JOHN ST. NEW YORK 



WE ARE BUILDING . . . 



The Celebrated 



HORNSBY-AKROYD 



The De LaVergne Refrigerating Machine Co. 

Foot E. 138th Street, J^IEW YORK. 



OIL ENGINE 



nilD UAQTCDDICnC I If i^ &°d paper could show up polished steel and shining pearl as tbey 
UUn niMOICnrlCbCS are. every reader of the 8ci. Am. would be unftappy until he owned the 
knife shown in this cut. It 1b the best knife that can be made. Blades are highest grade of razor steel, file 
tested, warranted, strong enough for anything, fine enough for a quill pen, weighs 2 ounces, 3 blades. Price, with 
' , r. ebony handle, $1.25; ivory, 

11.^; choicest pearl, $2; post- 

Eaid all over the world. We 
av.e 100 patterns. Our trade 
is with consumers direct 
Send for free RO-page lllus- 
1 rated List, and "How to Use 
a Razor." Our concave, war- 
ranted Razor, f2; Strop, 50c. 

MAHKK & <;K<>SII. 
40 A ^t,, Toledo, O. 




PRIESTMAN SAFETY OIL ENGINE 

"Phenomenally low in cost oj operation."— Franklin Inst. 
^ "'sT EAlH Kerosene, NOT Gasoline 

NOR 

ENGINEER 

Economical, Simole, Safe, Au- 
tomatic. For Efectric Light- 
inK, Pumping, Milling, etc. 

PRIESTMAN & COMPANY, Inc. 

Front and Tasker Street 




Ml T)*.^.^... BicvcleB, Watc 
— UPIPO Sowing Machini 
4 1 IIUU Liiu'fre'e 'cVl' 



Ricvcies, Watches Qnrs, Cnggies Hnneea, 
" ~ " ' inep Orft:iii8, PiinoB -Hle^,Too» 

rieties ind :00< other nrtlclea. 

:c>oo Scale Co , Chicngo. Ill, 
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^" EJsTABI.lSiHEl) 1S45. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Yenr, Inclndine Postage. 
Weekly*-5'^ Niiiiibei-s a Yeai*. 

This widely circiilnted and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity .Telecraphy, Photography, Aichi- 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week, 

Tei-iiiii* nf Sn h<iici-i)>tioii.- One copy of tbe Scien- 
tific AMERICAN will be sent for one year 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'I'lnei' Dolhii-K by 
tbe publishers ; six months, $1.50; three months, 11.00. 

<'lnlis. Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way tc remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and cnrrectly addressed, 
seldom goes astray, but is at the sender's risk Address 
all letters and make all orders, drafts, etc., payable to 
MtNN »&: CO.. .'Mil It louiln ay. \ew York. 



^cimMtU ^mmtm ^upulement 

This is a separate and distinct publication from The 
Sc'ENTiFic American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many cf wnich are taken from foreicn 
papers &nC. accompanied with translated descriptions. 
The Scientific AMERICAN Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Eneineerirg, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Worlts, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for tbe Supplement, for the United States, 
'anada, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
w ^;NT, hot h mailed for one year to one address for $7,00. 
Single copies, 10 cents. .Address and remit by postal 
order, express money order, or check, 

lULNN & I'O., 3«1 itrosulwny, New Yoik. 



^anldiuci gditiou. 

The Scientific American Building Edtion is 

issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings: illustrating the 
most interesting exarapl es ot modern Architectural 
Construction and allied subiects. 

A special feature is the presentation in each number 
of a variety o t tbe latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with P'loor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegancp and cheapness of this magnificent work 
have won for it the I,jir::e«*i ('iron Iniinn of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

WLNN A: CO., 301 IJioadMny, New Yorit. 



of the Scientific American, with which is incor- 
pnrateii 'La America Cientifica e Industiual," 
or Spanisih edition of the Scientific American ispub- 
listi^d monthly, and is uniform in size and typography 
with the ScTKNTiFic Amer iCAN. Every numbei- con- 
tains about 50 pages, profusely illustrated It ic Hie finest 
scientific, industrial export paper publisher!. It circu- 
lates tti-roufiliout Cuba, the West Iruiles, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Siianish language is spoken. Tue Sci- 
entific American Expert Edition has a large 
guaranteed circulation in all commercial places t}nough- 
oHt tlie world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

S:^" Manufacturers and others who desire to secure 
foreign trade may have large and bandsr.mely displayed 
announcemen*s published in this edition at a very 
moderate cost. Rates upon application. 

.IIUNN i&: i'O.. Publi^^hers. 

361 Broadway. Ne^v York* 
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